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IMPORTANT SAFETY NOTICE 


Appropriate service methods and proper repair procedures are essential 
for the safe, reliable operation of all motor vehicles as well as the personal 
safety of the individual doing the work. This Shop Manual provides gen- 
eral directions for accomplishing service and repair work with tested, 
effective techniques. Following them will help assure reliability. 


There are numerous variations in procedures, techniques, tools, and 
parts for servicing vehicles, as well as in the skill of the individual doing 
the work. This Manual cannot possibly anticipate all such variations and 
provide advice or cautions as to each. Accordingly, anyone who departs 
from the instructions provided in this Manual must first establish that he 
compromises neither his personal safety nor the vehicle integrity by his 
choice of methods, tools or parts. 


NOTES, CAUTIONS, AND WARNINGS 


As you read through the procedures, you will come across NOTES, CAU- 
TIONS, and WARNINGS. Each one is there for a specific purpose. NOTES 
give you added information that will help you to complete a particular 
procedure. CAUTIONS are given to prevent you from making an error that 
could damage the vehicle. WARNINGS remind you to be especially careful 
in those areas where carelessness can cause personal injury. The follow- 
ing list contains some general WARNINGS that you should follow when 
you work on a vehicle. 


e Always wear safety glasses for eye protection. 
e Use safety stands whenever a procedure requires you to be under the vehicle. 


@ Be sure that the ignition switch is always in ns OFF position, unless otherwise 
required by the procedure. 


@ Set the parking brake when working on the vehicle. If you have an automatic 
transmission, set it in PARK unless instructed otherwise for a specific operation. If you 
have a manual transmission, it should be in REVERSE (engine OFF) or NEUTRAL 
(engine ON) unless instructed otherwise for a specific operation. Place wood blocks 
(4” x 4” or larger) to the front and rear surfaces of the tires to provide further restraint 
from inadvertent vehicle movement. 


@ Operate the engine only in a well-ventilated area to avoid the danger of carbon 
monoxide. 


@ Keep yourself and your clothing away from one parts, when the engine is running, 
especially the fan and belts. 


@ To prevent serious burns, avoid contact with hot metal parts such as the radiator, 
exhaust manifold, tail pipe, catalytic converter and muffler. 


@ Do not smoke while working on the vehicle. 


@ To avoid injury, always remove rings, watches, loose hanging jewelry, and loose 
clothing before beginning to work on a vehicle. Tie long hair securely behind the head. 


@ Keep hands and other objects clear of the radiator fan blades. Electric cooling fans 
can start to operate at any time by an increase in underhood temperatures, even 
though the ignition is in the OFF position. Therefore, care should be taken to ensure 
that the electric cooling fan is completely disconnected when working under the hood. 
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foreword... 


This 1989 Truck Shop Manual has been prepared to provide information covering normal Body, Chassis and 
Electrical service repairs and maintenance for the 1989 Bronco, Econoline (E-150 through E-350), F-150 
through F-350 and F-Super Duty Ford Trucks manufactured in the United States and Canada. 


Engine, Pre-Delivery, Maintenance and Lubrication service repairs are covered in the 1989 Light Truck Engine 


Manual, the 1989 Engine/Emissions Diagnosis Manual and the 1989 Truck Pre-Delivery Manual. 


This manual is divided into Groups covering a general system. The basic part number for components 
covered in the Group is also included in parenthesis after the Group number. For example: 


Example: Brakes Group 12 (2000) 
General System Covered Group Number Basic Part Number 
in Group for Brake System 
: Components 


Some components covered within a Group do not have the same basic part number. In these cases, more than 
one basic part number will appear on the Group index. 


Example: Suspension Group 14 = (3000 & 5000) 
it woe Se SN ee 
General System . Basic Part Basic Part 
Covered in Group Number for Number for 
Suspension Exhaust 
Components Components 


Within each Group, the information is further divided into smaller Sections. There is one Section for each 
component in the system, as well as a General Service Section in some Groups to cover procedures common to 
several Sections within the Group. In general, each Section contains the Description, Operation, Diagnosis and 
Testing, Removal and Installation and Disassembly and Assembly procedures for the component covered in the 
Section. Diagnosis Charts are also included in some Sections to help you. systematically locate and correct 
problems encountered. In most cases, specifications are included at the end of each Section. 


To aid in locating specific items in this manual, use the Alphabetical Subject Index in the back of the manual, or 
the Group and Section Index on the following pages. 


As a further aid there is an index on the first page of each Group listing the Section title and Basic Part number for 
components covered within the Group. The first page of each Section contains an index to locate service 


operations covered in that Section. This Group-Section breakdown is also indicated in the page number located 
at the top of each page. 


Example: 11-02-21 = (Group) 11 — (Section) 02 — (Page) 21 


The descriptions, testing procedures, and specifications in this manual were in effect at the time the manual was 
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change 
specifications, design or testing procedures without notice and without incurring obligation. Any reference to 
brand names in this manual is intended merely as an example of the types of tools, lubricants, materials, etc. 
recommended for use. Equivalents if available may be used. The right is reserved to make changes at any time 
without notice. 





Ford Parts and Service Division 


Training and Publications Department 
©1988 Ford Motor Company 
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SECTION 31-01 Charging System General Service 
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VEHICLE APPLICATION 


All Light Truck Vehicles. 





DESCRIPTION AND OPERATION 


The alternator charging system is a negative 
ground system, and consists of an alternator, 
regulator, charge indicator, storage battery, fuse link 


and associated wiring. Refer to the Electrical 
Vacuum and Troubleshooting Manual” for 
schematics and locations of wiring harnesses. 





*Can be purchased as a separate item. 
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DESCRIPTION AND OPERATION (Continued) 


Fuse Link Next, visually inspect as follows: 


The fuse link used on the Bronco, E-150—E-350, 
Club Wagons and F-150—F-350 and F- Super Duty 
trucks, is a short length of insulated wire integral 
with the engine compartment wiring harness. It is 
several wire gauges smaller than the circuit that it - 
protects and is the color of the circuit being supplied 
by the fuse link. Service fuse links are green or black 
depending on usage. All fuse links have a flag 
moulded on the wire or on the terminal insulator. 
Color identification of the flag or connector is Red— 
18 gauge wire, Orange—16 gauge wire, or Green— 
14 gauge wire. The illustration shows a typical fuse 
link installation. 


Check the fuse link located between the starter 
relay and the alternator. Replace the fuse link if 
burned. 


Check battery posts and battery cable terminals 
for clean and tight connections. Remove the 
battery cables (if corroded), clean and install 
them securely. 


Check for clean and tight wiring connections at 
the alternator, regulator and engine. 


Check the alternator belt tension. Tighten to 
specification, if necessary. Refer to Section 
27-06, Accessory Drive Belts. 


Discharged maintenance-free batteries could 
be caused by the following: 


STARTER 
RELAY 


e Glove compartment, hood, courtesy lamps or 
cargo lamp staying on because of misaligned 
or malfunctioning switches. 


BATTERY 


. Pi | 
FUSE LINK betta t cad Pinched or grounded wire harness 





ee een DIAGNOSIS GUIDES 


ALTERNATOR 
SPLICE 
Certain tests outlined in the Sections within this 
Group are illustrated in pictorial form. Schematic 
diagrams of the charging systems with either the 
warning lamp, ammeter (E-150-E-350) or voltmeter 
F-150-F-350, F-Super Duty and Bronco are listed 
under the appropriate alternator Section 31-10, 
Rear Terminal Alternator. 


BATTERY TERMINAL 


J2171 1A 


The fuse link is designed to burn out, thus 
protecting the alternator and wiring when heavy 
reverse current flows, such as when a booster 
battery is connected incorrectly, or a short to ground 
occurs in the wiring harness. 


Isolating the Problem 


Battery, starting system, and lamp systems 
problems can be caused by poor charging system 
performance. It is also possible to suspect the 
charging system because of an overload in another 
area of the electrical system. 


A burned out link may have bare wire ends 
protruding from the insulation, or expanded or 
bubbled insulation with illegible identification. If it is 
hard to determine if the link is burned out, perform a 
continuity test. 


To avoid guesswork, it is necessary to isolate the 


battery, the charging system, and the electrical 
circuits to correctly identify the area where the 
difficulty lies. Check the battery first before any 
electrical system diagnosis. The battery must be in 
proper state of charge. The battery must be 
operating properly before the other areas of the 
electrical system can perform normally. 


Refer to Section 34-31, Fuses, Circuit Breakers 
and Fuse Links, for testing procedures for fuse links 
used in the charging system. 





Preliminary Information 


Before performing charging or starting system 
tests on the vehicle, note the complaint such as: 
slow cranking, battery dead or using an excessive 
amount of water, top of battery wet, ammeter shows 


charge at all times or no charge, alternator warning 
lamp does not come on or never goes out. This 
information will aid in isolating the part of the system 
causing the symptom. 
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DIAGNOSIS GUIDES (Continued) 


Battery Check 


Check battery to see if it has the capacity and ° 
ability to accept and hold a charge. Refer to Section 
31-02, Batteries. If the battery is good, then the 


charging system should be checked to see that it 
performs its function of keeping the battery charged. 


The battery capacity, specific gravity and cell 
comparison test (non-maintenance free batteries 
only) will determine the ability of a battery to accept 


Charging System Check 


The General Charging System Test should be 
performed before testing any of the individual 
charging system components. The component tests 
will determine the type of component service to be 
performed. , 


The test instruments used in the General 
Charging System Test are a voltmeter (0-20 or 0-30 
volt scale) and an ohmmeter. Special care should be 
given when using the ohmmeter near "hot" circuits. 
The component to be checked should be 
disconnected from the circuit or the battery 
terminals should be disconnected. 


and hold a charge. If the battery cannot meet the 
specifications, replace it with a new fully charged 
battery before further diagnosis of other areas of the 
electrical system. 


lf the battery is found to meet the required 
specifications, it should be fully charged before 
proceeding with the diagnosis of other electrical 
system components. 





CAUTION: Damage to the component could 
occur if the circuit is allowed to remain intact. A 
Charging System Analyzer Rotunda Model 059- 
00002 or equivalent is available for testing the 
charging system. Test instructions are provided 
with the analyzer. 


Continue through the Diagnosis Guides until a 
repair has been made. Then, again test the system 
to see if the repair has corrected the system 
problem. 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM DIAGNOSIS 


Battery does not stay charged — Battery 1. Test battery; replace if necessary (2). 
engine starts OK 2. Adjust or replace belt (1). 

3. Service as required. 

4 























. Loose or worn alternator belt 









. Damaged or worn wiring or cables © 


& OND =- 


. Alternator . Test and/or replace components 


as required (3). 











on 


. Regulator 5. Test; replace if necessary (4). 


. Other vehicle electrical systems 6. Check other systems for current 


draw. Service as required (1). 















Altemator noisy . Loose or worn alternator belt 






. Adjust tension or replace belt (1). 


. Bent pulley flanges . Replace pulley (3). 








. Alternator . Service or replace alternator (3). 















Lamps-and/or fuses burn out 
frequently 


. Damaged or worn wiring . Service as required (1). 





. Alternator regulator . Test, service, replace if necessary (4). 





. Battery 






. Test, replace if necessary. 









Charge indicator lamp flickers after 
engine starts or comes on while 
vehicle is being driven 


. Loose or worn alternator belt . Adjust tension or replace (1). 






. Alternator | . Service or replace (3). 


. Field circuit ground . Repair or replace wiring. 
. Regulator . Test, replace if necessary (4). 


. Lamp circuit wiring and connector . Service as required. 


On fF WOW YM F110 NM F700 ND = 
On & W NN '="1O DM *1T@o NM = 


. Operation at low engine speed 
(IDLE) and high vehicle electrical 
loads. (IAR ONLY) 


Charge indicator lamp flickers while | . Loose or worn alternator belt . Adjust tension, replace belt (1). 
vehicle is being driven 


. Test, replace if necessary (1). 
(IAR ONLY) 






. Loose or improper wiring . Service as required (1). 
connections 
. Alternator . Service or replace (3). 


. Regulator . Test, replace if necessary. 









Charge indicator gauge shows . Loose or worn alternator belt 


discharge (Ammeter E-Series only) 

















. Adjust tension or replace belt (1). 












MO “TR Ww 
mo “~T& @® 


. Damaged or worn wiring (battery to 


. Service or replace wiring. 
alternator for ground or open) 


Voltmeter in the red area on 
F-Series and Bronco 














3. Field circuit ground 3. Repair or replace wiring. 
4. Alternator 4. Service or replace (3). 
5. Regulator 5. Test, replace if necessary (4). 
6. Charge indicator gauge wiring and | 6. Service as required (1). 
connections 











. Damaged or wom gauge . Replace gauge (1). 


8. Other vehicle electrical system 


8. Service as required. 
malfunction 


(1) Refer to test in this Section. 
(2) Refer to Battery Section (Section 31-02). 

(3) Refer to Appropriate Alternator Section. 

(4) Refer to Alternator Electronic Regulator Section (Section 31-43). 


CJ2501-2F 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — WITH EXTERNAL VOLTAGE REGULATOR (EVR) 


| - TEST STEP RESULT ACTION TO TAKE 
AL PRELIMINARY CHECKS 


Check the following: 














GO to A2. 











@ Fuse link. 
SERVICE and/or 
REPLACE as necessary. 
GO to Az2. 







@ Battery terminals and cable clamps. 


® Wiring connections at alternator, electronic voltage 
regulator (EVR) and engine-to-body grounds. . 







@ Alternator belt tension. 
| A2 | BASE VOLTAGE AND NO-LOAD TEST 


@ Connect voltmeter to battery posts. Record battery 
voltage — this is base voltage. 












Increased, but not GO to A3. 


more than 2.0 volts 










@ Start engine and run at 1500 RPM with no electrical 
load. Voltage should increase, but not more than 
2.0 volts. 






No increase GO to A6. 






Increases more than GO to Al4. 


2.0 volts 








ras [tomes OC“*S*~“s*S*S*S*S*~*~S 


@ Increases engine speed to 2000 RPM. 

















Increases 05 volt or GO to A4. 


more 


“a 


~ 


@ Turn heater/A/C blower and headlamps on High. 





@ Voltage should read a minimum of 0.5 volt over 
base voltage. 









Increases .05 volt or 
more, but alternator 
indicator lamp stays On 


GO to A12. 

















increases less than 
0.5 volt 


GO to A6. 





| A4 | BATTERY DRAIN TEST — KEY OFF 


@ Perform battery drain test as described in this 
section. 


| AS | EVR DRAIN TEST 


@ Remove connector from EVR. 





Battery drain GO to AS. 










No battery drain REFER to Section 31-02. 









Battery drain CHECK other vehicle 


circuits for drain. 










@ Perform battery drain test as described in this 
section. 


| AG | UNDER VOLTAGE TEST 


@ Disconnect EVR. 












No battery drain REPLACE EVR. 





Less than 3.0 ohms SERVICE grounded 
field circuit. CHECK 
wiring and alternator. 


GO to A2. 










@ Measure resistance between F terminal of EVR 
harness connector and ground. 














@ Resistance should be more than 3.0 ohms. 





More than 3.0 ohms. GO to A7. 


CJ3575-2B 
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DIAGNOSIS GUIDES (Continued) 


31-01-6 


CHARGING SYSTEM TEST — WITH EXTERNAL VOLTAGE REGULATOR (EVR) 


TEST STEP RESULT ACTION TO TAKE 
JUMPER TERMINALS A TO F | 


@ Jumper A to F terminal at EVR connector. Less than 0.5 volt 


@ Voltage should read a minimum of 0.5 volts over 
base voltage, with load test conditions in effect. 0.5 volt or more 


vehicles with alternator ‘ 


warning lamp 


0.5 volt or more 
vehicles with ammeter 


| A8 | JUMPER BAT TO FLD TERMINALS 
@ Remove jumper from A to F terminals, but leave 0.5 volt or more 
EVR disconnected. 
@ Jumper BAT to FLD terminals at alternator. 


@ Voltage should read a minimum of 0.5 volt over Less than 0.5 volt 
base voltage, with load test conditions in effect.” 


| AQ | CHECK ALTERNATOR OUTPUT 


® Stop Engine. Base voltage 


@ Move voltmeter positive lead to BAT terminal of 
alternator. 
Zero voltage 


| A10 | CHECK FOR POWER AT S AND | TERMINALS 


NOTE: This test is only for vehicles See with 
indicator lamps. 


@ Turn Off all load. 


@ With engine at idle and jumper on terminals A and 
F, check for power at the S and | terminals at the 
EVR connector. 


@ Voitage at the S terminal should be approximately 
1/2 of voltage at the | terminal. 


| A11_ | CHECK FOR POWER TO S TERMINAL 


NOTE: This test is only for vehicles equipped with 
ammeters. 


@ Turn Off all load. 
@ Engine Off. 
@ Ignition switch in RUN position. 


@ Check for power to S terminal at EVR harness 
connector. 





GO to A8. 


GO to A10. 


GO to Alt. 


SERVICE faulty or worn 
A or F circuits. 
GO to A2. 


GO to A9. 


SERVICE or REPLACE 
alternator. GO to A2. 


SERVICE or REPLACE 
circuit from alternator to 
battery. GO to A2. 


SERVICE faulty S and/or 
| circuits as necessary. 
GO to A2. 


REPLACE EVR. 
GO to A2. 


SERVICE faulty S circuit 
as necessary. GO to A2. 


REPLACE EVR. 
GO to A2. 


CJ3576-2B 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — WITH EXTERNAL VOLTAGE REGULATOR (EVR) 


TEST STEP RESULT ACTION TO TAKE 
| A12 | S CIRCUIT TEST | 


















@ Engine at idle REPLACE EVR. 


@ Check for power at S terminal on EVR connector REPEAT Test Step A12. 


®@ Voltage should be approximately 1/2 of base voltage 
at BAT terminal. 


| A13 | ALTERNATOR STATOR VOLTAGE TEST 
@ Engine at idle 


@ Check voltage at alternator S terminal. 


No voltage GO to A13. 





SERVICE S circuit 
between alternator and 
EVR 


@ Voltage should be approximately 1/2 of base voitage 


at BAT terminal. (98) 





SERVICE or REPLACE 
alternator. GO to A12 





| A14 | OVER VOLTAGE TEST | 


@ Connect jumper between EVR and ground. | Over voltage DOES go >} SERVICE EVR ground 
away GO to A2. 


Over voltage DOES GO to A15. 
NOT go away 


| A15 | DISCONNECT EVR - 


@ Disconnect EVR. REPLACE EVR. 


@ Over voltage should go away. Be one: 


SERVICE shorted 
harness between EVR 
and alternator. 

GO to A2. 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — [AR ALTERNATOR 


TEST STEP RESULT ACTION TO TAKE 
| B1 | PRELIMINARY CHECKS 










GO to B2. 


Preliminary Checks — 
@ Fuse Link 
@ Battery Terminals and Cable Clamps 









SERVICE and/or 
REPLACE as necessary. 
GO to B2. 


Q@® 


@ Wiring and Ground Connections to Alternator 
Regulator and Engine 
@ Alternator Belt Tension 


| B2 | BASE VOLTAGE AND NO LOAD TEST 


@ Connect voltmeter to battery posts. Read battery 
voltage — this is base reading 


@ Start engine, run at 1500 rpm with no electrical load. 
Voltage should increase but not more than 2.0 volts. 














increases, but not 


GO to’ B3. 
more than 2.0 voits . 











No increase GO to B5. 





~~ 






GO to B12. 





Increase more than 2.0 
volts 









res [contest OSOSC—SCS 


® increase engine speed to 2000 rpm. 


@ Tum heater A/C, blower on high and headlamps on 
high beam. 


@ Voltage should read a minimum of 1/2 volt over 
base voltage. 


| B4 | BATTERY DRAIN TEST — KEY OFF 


@ Problem can still be battery drain. Turn OFF 
ignition, install test lamp in series with positive 
battery cable and check to isolate problem circuit. 


| BS | UNDER VOLTAGE TEST 


@ Disconnect regulator. 2.4 ohms or less CHECK altemator for 


@ Check resistance between regulator A and F Shorted field circuit and 
terminals. service if required. 







increases 1/2 volt or GO to B4. 


more 
















Increases less than 1/2 GO to BS5. 


volt 













Battery drain 






CHECK vehicle circuits 
for drain. 









No battery drain REFER to Section 31-02. 


® Resistance should be more than 2.4 ohms. ioe regulator — 


More than 2.4 ohms GO to B6. 


| B6 | A TERMINAL VOLTAGE CHECK 


Connect regulator. No voltage SERVICE A circuit 
@ Measure A terminal voltage. wiring. 





Battery voltage GO to B7. 
CJ3578-2C 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — !AR ALTERNATOR 


| TEST STEP | RESULT ACTION TO TAKE 
F TERMINAL VOLTAGE CHECK — IGNITION OFF 


@ Measure regulator F terminal voltage with ignition No voltage SERVICE IAR for open 


OFF or grounded field circuit 
GO to B2 













Battery voltage | GO to B8 


F TERMINAL VOLTAGE CHECK — IGNITION ON 


® Turn ignition to RUN position (engine not running) More than 1 5 volts > GO to BI 


@ Measure regulator F terminal voltage 
15 volts or less GO to B10 


| B9 | | CIRCUIT TESTS 


Perform | circuit tests 


REPLACE regulator GO 
to B2 


Q @ 





SERVICE | circuit wiring 
GO to B2 





| B10 | JUMPERED LOAD TEST | 


@ Disconnect alternator plug 



















Voltage rise 1/2 volt or 
more 


Service alternator to 
starter relay wiring GO 


@ Connect jumper wires between B+ blades and to B2 


wiring plug 









@ Repeat load test measuring voltage to jumper wires 


GO to B11 
from battery negative clamp 


Voltage rise less than 
1/2 volt 








@ Voltage should rise 1/2 volt or more 
| B11 | LOAD TEST REPEAT — F TERMINAL | 


@ Keep B+ jumper wires in place 














Voltage rise 1/2 volt or 
more 


REPLACE regulator 


to B2 
® Connect another jumper wire from alternator rear GO to 


housing to regulator F terminal 











+ SERVICE alternator 
GO to B2 


Voltage rise less than 


@ Repeat load test measuring voltage at B+ jumper =| 4/9 volt 


wires 











e Voltage should rise 12 volt or more | 
OVER VOLTAGE TEST 


@ Turn ignition to RUN position (engine not running) 












Voltage difference 1/2 GO to B13 


volt or less 
@ Measure voltage at regulator A terminal and starter 


solenoid 










SERVICE A circuit 
wiring GO to B2 


Voltage difference 
more than 1/2 volt 









@ Voltage difference should be 1/2 volt or less 


| B13 | REGULATOR GROUND CHECK __ | 


Check for loose regulator ground screws GO to B14 


SERVICE ground 
screws GO to B2 
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DIAGNOSIS GUIDES (Continued) 


CHARGING SYSTEM TEST — IAR ALTERATOR 


| TEST STEP. RESULT ACTION TO TAKE 


| B14 | ENGINE GROUND CHECK 


Check for bad engine ground 











GO to B15 










SERVICE engine 
ground. GO to B2.. 


7 


| B15 | ALTERNATOR GROUND CHECK 


Check alternator ground 


GO to B16 


SERVICE alternator 
ground GO to B2. 










| B16 | REPEAT NO LOAD TEST 


@ Start engine, run at 1500 rpm with no electrical load 
Voltage should increase but not more than 2 0 volts 














Increases 2.0 volts or GO to B3. 


less 









Increases more than GO to B17. 


20 volts 


A AND F VOLTAGE CHECKS | 


e Turn ignition OFF. 
















Battery voltage REPLACE regulator. 


GO to B2. 











@ Measure voltage at regulator A and F terminals. 





e@ Terminal voltages should be the same 
— Battery voltage 







Different than battery 
voltage 


SERVICE integral 
assembly for grounded 
field circuit or bad 

regulator. GO to B2. 





CJ3580-2B 
DIAGNOSIS AND TESTING 
A voltmeter (0 to 20 volt scale), ohmmeter, such Component Section (31-02, Batteries—31-10, Rear 
as Rotunda Digital Volt Ohm Meter 007-00001, Terminal Alternators, 31-43, Alternator Electronic 


jumper wire and a test lamp (12 volt) are the only Regulator). 
tools required to perform an accurate check of the Troubleshooting or diagnosis is required before 
complete charging system. Calibrate meters once a actual service can be performed to the electrical 
year and stamp the date of calibration on the meter system. Even where an obvious fault makes the 
ae It is recommended that this practice be replacement of a unit necessary, find out why the 
ollowed by all technicians to maintain their meters unit failed. Refer to the Diagnosis Guide in this 
at acceptable ee | Section. When a problem is diagnosed correctly, 
The tests are divided into On Vehicle and On unnecessary service is prevented, the time the 
Bench Test procedures. The On Bench Test vehicle is out of operation will be decreased, and the 
procedures are described under the applicable service performed will be permanent. 


. 
Dead 






On Vehicle Tests 








Before performing charging system tests on the alternator warning lamp does not come on or never 
vehicle, note the complaint such as: slow cranking, ~ goes out. This information will aid in isolating the 
battery dead, top of battery wet, ammeter shows part of the system causing the symptom. (Refer to 


excessive charge at all times or no charge, Section 31-02 for battery warnings and cautions.) | 
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DIAGNOSIS AND TESTING (Continued) — 


Visual Inspection 


1. Check the fuse link located between the starter 
relay and the alternator. If burned, determine 
_ cause, service system and replace fuse link. 


The battery must be in proper state of charge 


(non-maintenance free battery—at least 1.200 — 


specific gravity). Refer to Section. 31-02, 
Batteries. Check the battery posts and battery 
cable terminals for.clean and tight connections. 
Remove the battery cables (if corroded), clean 
and install them securely. 


Check for clean and tight wiring Sonnseions at 
the alternator, regulator and engine. 


. Check the alternator belt tension and tighten to 
specification, if necessary. Refer to Section 
27- 06, Accessory Drive Belts. 


| Fuse Link Continuity Check 


1. Make certain that the battery is OK, then turn on 

: the headlamps or any other accessory. If the 
headlamps or accessory do not operate, the 
fuse link is probably burned out. 


. ‘Onsome vehicles there are several fuse inks: 
Use the same procedure as in Step 1 to test the 
fuse link that protects vehicle equipment. 


To test the fuse link that protects ‘the alternator 
make certain the battery is OK. Then check with a 
voltmeter for voltage at the BAT terminal of the 
alternator. No voltage indicates that the fuse link is 
probably burned out. | 


Battery Drain Test 


1. Connect a 12-volt. test lamp in-series between 
the battery positive cable clamp and the 
positive terminal of the battery. Test with all 

_ switches OFF. Do not be misled by clock- 


winding current. Touch cable clamp to terminal 


to wind clock. 


. If lamp glows, pull fuses, one at a time, and 
- check each circuit .for short. Service wiring 
_ harnesses or components as required. 


Constant Current Drain Test _ 
Use a regular 12-volt test lamp for this test: 


1. . Ensure all vehicle electrical circuits are turned 

off. To check for minimum battery charge and/ 

or condition of bulb, connect test lamp across 

battery terminals. Lamp should light. 
Disconnect test lamp. — 


Disconnect either positive or negale battery 
cable. Connect 12-volt test lamp between cable 
terminal and battery post. 





+ BATTERY CABLE 


“J3292-1A 


- 3. If lamp glows, connect terminal to post for five 


seconds then repeat to ensure results. 


f “Test Conclusions — 


e Lamp Does Not Glow—No current drain. 


e Lamp Does Glow—Check individual circuits | 

- to locate cause of current drain. Underhood 
lamp, glove compartment, cargo amps are 
prime a hia | , 


Alternator Indicator Lamp Test | 


Normal Charge Indicator . 


With ignition switch in the OFF position, charge 
indicator alternator) lamp is off. =~ 


With ignition switch in RUN (engine not running), 
charge indicator alternator lamp is on. 


With ignition switch in RUN enone running), 


. charge indicator alternator lamp is off. 


1. If the charge indicator lamp does not light with 
the ignition key in the RUN position (engine not - 
running), check the: ! wiring circuit (ignition 
switch to regulator | terminal), for an open 
circuit or burned out charge indicator lamp. 


If the charge indicator lamp. does not light, 
disconnect the wiring plug connector at the 
regulator and connect a jumper wire from the | 
terminal: of: the regulator wiring plug to ue 
negative. battery post cable clamp. 


The charge indicator lamp should light with the 
ignition key turned to the RUN position. 


If the charge indicator bulb does not light, check 
the bulb for continuity and replace if necessary. 


If the bulb is not burned out, an open circuit 
exists between the 1FAON switch and the 
regulator. 


_ Check the 500 ohm resistor across the charge. 
_indicator lamp. Vehicles equipped with an 
ammeter will not have a resistor. e 
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DIAGNOSIS AND TESTING (Continued) 


-Ammeter System Test 
Normal Charge Indication 


With ignition switch in the OFF position and no 
electrical load, ammeter should show 0 on center 
scale. oa i 


With ignition in the RUN position (engine running) | 
(fully charged battery), needle deflects towards 
charge and returns toward center scale in time. 


With ignition switch in OFF position and 
headlamps, on, ammeter should show discharge. If 
the ammeter does not register a discharge, check 
for loose connections at the ammeter, or an open 
circuit wire, prior to replacing the gauge. 





General Charging System Tests 






all lamps and electrical components. Place the .” 
transmission in NEUTRAL and apply the parking - 





brake: | 


Base Voltage Test. - | 


a With ignition in OFF position and no electrical 
_ load connect the negative lead of the voltmeter » 
-to the negative battery cable clamp. 


2. Connect the positive lead of the voltmeter to 
the positive battery cable clamp. 


3. Record the battery voltage reading shown on 
the voltmeter scale. This reading is called the. 
‘base voltage. — | i‘. | 


‘ NEGATIVE LEAD 


OHMMETER 
059-00010 





Cs 


LEAD | 
~ $2248-1€ | 


POSITIVE 


Charging System General Service 


_ Under Voltage Tests. 





When performing charging system tests turn off . - 


31-01-12 


_ No Load Test | 
1. Connect a tachometer to the engine. 


2. Start the engine. Increase speed to 

approximately 1500 RPM. With no other 

. electrical load (foot off brake pedal and doors 

closed), the voltmeter pointer should’ move 

upward. (increase), but not more than 2.5 volts 
above the base voltage. = 


NOTE: The reading. should be taken when the - 
voltmeter pointer stops rising. It may take a few 
minutes to reach this point. If the voltage increases 
to proper level, ‘perform Load.-Test. If the pointer 
continues to rise, perform the Over Voltage Tests. If 
the voltage does not rise to proper level, perform 


Load Test _ | 
1.. With the engine running, turn. the heater or air 
— conditioner blower motor on (high speed) and 
_ headlamps on high beam. 


Increase the engine speed to approximately 
2000 RPM. The voltmeter should indicate a 
minimum of 0.5 volt above the base voltage. If 
not, perform the Under Voltage Test. 


If the above tests indicate proper voltage 
readings,. the charging system is operating normally. 
Proceed to the tests below if one or. more of the . 
readings is different than shown above and use a 
test lamp to check for battery drain. 





Over Voltage Tests 


_ These tests will help determine the cause of the 
charging system malfunction and will provide the 
technician with possible solutions to the problem. 
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DIAGNOSIS AND. TESTING sidbaenl 


EVR Cyeanis 


1.:. If the voltmeter indicated more “than 2.5 volts 
_ above base voltage in the No Load Test, 
_ connect a jumper wire between the regulator 
base and the alternator frame or Esouslng: 

. Repeat the No Load Test. . 


REGULATOR 
BASE 





SIDE TERMINAL 
ALTERNATORS 


JUMPER WIRE CONNECTED 
TO ALTERNATOR © 


ie a + "BAT AND “FLD” TERMINALS: 


REGULATOR PLUG 
REMOVED FROM Sse 


REGULATOR 


"If the over voltage condition disappears, check . 


J3581-2A° 


If, the over voltage condition disappears 


Zz: 
- the ground connections. on the alternator, (voltmeter reads base voltage), replace the — 
-.regulator, and from-the engine to the dash voltage regulator. | : 
panel one the oa Pleaneand wonton Me: If over voltage still exists with the regulator — 
pAOnne evens secu wiring plug disconnected, check for a short 
3. «If the over voltage condition still exists, between circuits A and F in the wiring harness 


disconnect the regulator wiring plug from the 
regulator and repeat the No Load Test. 


IAR System 


If the voltmeter indicated more: ian 2. 5 volts 
above base voltage in the No Load Test, follow | 


these procedures: 


1. 


With the ignition in the RUN position fsannais not 
running), connect the voltmeter negative lead 
to the alternator rear housing. Contact the 
voltmeter positive lead first to the alternator 
output connection at the starter solenoid and 
then to the regulator A screw head. 


. -lIf the voltage difference between -the two 
‘locations is greater than 0.5 volts, service the A 


wiring circuit to eliminate the high resistance 


‘condition indicated by the excessive voltage — 


drop. 


If the over voltage condition still exists, check 
for loose regulator and alternator grounding 
screws. Tighten loose regulator grounding 
screws to 1.7-2.8 N-m (15-26 in-Ib). 





and ‘service as necessary. Then connect the 
regulator wing plug to the regulator. 


VOLTMETER 
REGULATOR POSITIVE 
3 LEAD © 


VOLTMETER 
7X) NEGATIVE LEAD 


REGULATOR “A” 


TERMINAL SCREW _ 
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DIAGNOSIS AND TESTING (Continued) 


If the over voltage condition still exists, connect 


the voltmeter negative lead to the alternator 


rear housing. With the ignition OFF, contact the 


voltmeter positive lead first to the regulator A 


screw head and then to the regulator F screw 
head. Different voltage readings at the two 
screw heads indicate a malfunctioning 


regulator, grounded brush lead or a grounded | 
rotor coil. Service the entire integral alternator/ 
regulator assembly. . 


lf the same voltage scans (battery voltage) is . 
obtained at both screw heads, in Step 4 and. 


there is no high resistance in the ground or at 
circuit; replace mie regulator. 





Under Voltage Tests . 
EVR System 


If the voltmeter did not indicate more than 0.5 . | 
volts above the base voltage, 


procedures: 


1 


INDICATES A 
SHORTED OR 


~ FIELD CIRCUIT ” 


ze B9A-14294-J | INS 
"FROM TERMINAL \VA7 
KIT NO. B9A-14294-PAK | 


Disconnect: the wiring plug ‘from the regulator 
and connect an ohmmeter from the F terminal 
of the plug to a ground. The meter should read 
more than 2.4 ohms. If less than 2.4 ohms is 
indicated, service the grounded field circuit in 
the wiring harness or the alternator and then 
eee the Load Test. 


METER SHOULD INDICATE 
BETWEEN 2.4 AND 250 OHMS 


A LOWER 
READING 






GROUNDED OHMMETER 

059-00010 
(INCLUDING : 
ALTERNATOR) - 


s F 


l ‘i ~ | 2 


SET OHMMMETER 
“MULTIPLY BY 
KNOB AT I” 


USE BLADE TERMINAL: 


IN REGULATOR PLUG. 


' J1633-1J 


follow these 


. If the ohmmeter indicates more than 2.4 ohms; 
_ connect a jumper wire from the A to F terminals 
‘of the plug and repeat the Load Test. If the 
voltmeter now indicates more than 0.5 volts 
above basé voltage, the regulator or wiring is 
damaged or worn. Perform S and | Circuit Tests 
and service wiring or regulator as required. 


-USE JUMPER WIRE 
TO CONNECT ”A” AND ’F” TERMINALS 


AT REGULATOR PLUG -J1635-1C 





. If the voltmeter still indicates a problem of 
under voltage, remove the jumper wire from the 
regulator plug and leave the plug disconnected 
“from the regulator. Disconnect the FLD terminal 
On the-alternator and pull back the protective 
cover from the BAT terminal. Then connect a 
jumper wire to the FLD and BAT terminals on: 

,;, the alternator and repeat the Load Test. 3 


SIDE TERMINAL 
"ALTERNATOR ~ 


REGULATOR PLUG . 
REMOVED: 
FROM REGULATOR 


JUMPER WIPE CONNECTED 
TO ALTERNATOR 
“BAT” AND “FLD” TERMINALS 


=e 


J3583-1A 
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DIAGNOSIS AND TESTING (Continued) 





If the voltmeter now indicates a 0.5 volt or more 
increase above the. base voltage, perform S 
and | Circuit Tests and service the wiring or 
regulator as indicated. . 






5: If the voltmeter still indicates under voltage, 
stop the engine and move the positive 
voltmeter lead to the BAT terminal of the 
alternator. — 7 . 






If the voltmeter now indicates base voltage, 
service the alternator. If the voltmeter indicates 
zero volts, service the alternator to starter relay 
wire (Circuit 38). - | 









IAR System | 


If the voltmeter did not indicate more than 0.5 
volts above the base. voltage, follow these 
procedures: - a as 


1. Disconnect the wiring plug from the regulator 

| and connect an ohmmeter between the 
regulator A and F terminal screws. The meter 
should indicate more than 2.4 ohms. If less than 
2.4 ohms is indicated, service the integral 
alternator/regulator unit for a failed regulator 
and check the alternator for a shorted rotor or 
field circuit. Perform the Load Test. 


“F” TERMINAL SCREW ~ "| REGULATOR 


“A” TERMINAL SCREW 


7 OHMMETER 
OHMMETER 


CAUTION: Do not replace the regulator before a 
shorted rotor coil or field circuit has been 
serviced. The result could be another damaged 
regulator. i ce 








31-01-15 


If the above ohmmeter reading is greater than 
2.4 ohms, reconnect the regulator wiring plug 
and connect the voltmeter negative lead to the 
alternator rear housing. Contact the voltmeter 
positive lead to the regulator A terminal screw. 
The: meter should indicate battery voltage: If 
there is no voltage, service the A wiring circuit. 


Perform the Load Test after servicing. | 


VOLTMETER 
REGULATOR | _ POSITIVE 
LEAD 


VOLTMETER 
NEGATIVE: LEAD 


REGULATOR “A” 
TERMINAL SCREW 


If voltmeter indicates battery voltage, connect 
voltmeter ground lead to alternator rear 
housing. With the ignition switch in OFF 
position, contact voltmeter positive lead to 


regulator F terminal screw. The meter should 


indicate battery voltage. If there is no voltage, 
service integral alternator/regulator unit for an 
open field circuit. Perform Load. Test after 


~- gervicing. 


' ‘REGULATOR 


REGULATOR 


VOLTMETER 


VOLTMETER NEGATIVE LEAD 


EOSHIVE LEAD 3554-10 
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JUMPER 


DIAGNOSIS AND TESTING (Continued) 


If voltmeter indicates battery voltage, connect 
voltmeter negative lead to alternator rear 
housing. Turn ignition switch to RUN (engine 
- Off) and contact voltmeter positive lead to 
regulator F terminal screw. Refer to illustration 
- under Step 3. The voltmeter should indicate 1.5 
volts or less. If more than 1.5 volts is indicated, 


"perform | circuit tests and service | circuit if’ 


needed. If | circuit checks normal, replace 
regulator if needed and perform Load Test. 


If 1.5 volts or less is indicated, disconnect 
alternator wiring plug and connect a set of 
12-gauge jumper wires between alternator B(+) 
terminal blades and mating wiring connector 
terminals. Perform Load Test, but connect 
voltmeter positive to one of B(+) jumper wire 
terminals. |If voltage rises more than 0:5 volt 


_ above base voltage, service alternator-to- ~ 


starter relay wiring. Repeat Load Test, 
measuring voltage at battery cable clamps after 
Seeng: 


ALTERNATOR 
WIRING PLUG 


JUMPER 
WIRE 


J3690-1A 


. B+ TERMINAL 





lf voltage does not rise more than 0.5 volt 
above base voltage, connect a jumper wire 
from alternator rear housing to regulator F 
terminal. Repeat Load Test: with voltmeter 


positive lead connected to one of B(+) jumper — 


wire terminals. If voltage rises more than 0.5 
volt, replace regulator... — . 


AR 





WIRE 


J3691-1A 


7. 


“If voltage does not rise. more than 0.5 volt, 


service alternator. Refer to illustration under 
Indicator’ Lamp ow Normal Charge. 
Indication, [AR System. 


Regulator S and/or | Circuit Test 
EVR System 


1 


ae 


VOLTMETER 
~ POSITIVE 
LEAD, 


Disconnect the. regulator wiring plug and install 
a jumper wire between the A and F terminals. 


With the engine idling and the voltmeter 
negative lead connected to the battery ground 
terminal, connect the voltmeter positive lead to 
the S terminal and then to the | terminal of the 
regulator wiring plug. The voltage of the S 
circuit should read approximately one-half that 


-. of the | circuit. If voltage readings are normal, - 


remove the jumper wire. Replace the regulator 
and connect the wiring plug. .Repeat the Load 


VOLTMETER 
NEGATIVE 


_ WIRING PLUG 
“TERMINAL 


"- BATTERY 


J3585-1A 


If no voltage is sresent service the faulty wiring 
circuit. Connect the voltmeter positive lead to 


_ the positive battery terminal. 


Remove the jumper wire. from the. ‘regulator 
wiring plug and connect the wiring plug to the 
regulator. Repeat the Load Test. Refer to. 
illustration of jumper wire connections in Under 
‘Voltage, External Voltage Regulator System. 
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DIAGNOSIS AND TESTING (Continued) 


IAR System 


1 


Disconnect the wiring iu from the faauaiee 
Connect a jumper wire from the regulator ''A'' 


terminal to the wiring plug ''A'' lead. Add a » 
. jumper wire from the regulator ca screw to the 


alternator rear housing. - 


With. the engine idling. and the yoluielek 
negative lead connected to the battery ground 


'_. terminal, connect the voltmeter positive lead to 


the ''S" terminal and then to the ‘'I'' terminal of 
the regulator wiring plug. The voltage at the ''S"' 


circuit enous read approxinatey:2 one-half that 


ad od SERIES - 


JUMPER 
WIRE 


S Circuit with ‘Ammeter 


1. 


Disconnect the regulator wiring plug from the 


alternator regulator connector. Connect the 


positive lead of the voltmeter to the ‘oO 
terminal and the negative lead to the battery 
ground terminal voltage should not be indicated 


with ignition switch off. 


Turn the ignition switch to RUN position (engine. 
~ not running). The | voltmeter should indicate — 
’ battery voltagé. If the voltage reading is normal, 


replace the regulator and repeat the.load test. 


If there is no voltage reading, service the S wire 
lead from .the ignition switch to the regulator... 


wiring plug. 


Connect the positive voltmeter lead to the 
positive battery. cable terminal, connect 


regulator wiring plug to regulator and repeat the 
| Load Test. » 


ees System General Service : 


‘of the ''l'' circuit. If voltage readings are normal, 
_ remove the jumper wires. Replace the regulator 


and connect the wiring plug to the regulator. 
Repeat the load test. . | 


lf no voltage is present, remove. athe jumper 
wires and service the au wiring Circuit or 


ae alternator. 
Connect the voltmeter Sositive: lead to the 


positive battery terminal. Connect the wiring 


‘plug to the regulator. Repeat the load test. 


~ WIRING: 


- TERMINAL 
: rye 


“Ss” ‘ 
- TERMINAL: - ~- 


POSITIVE =~ “\Q-- 
LEAD © 


NEGATIVE 


J3586-2B 


WIRING PLUG © 
“S” TERMINAL 


REGULATOR 
WIRING PLUG 


VOLTMETER 
NEGATIVE LEAD 


~ VOLTMETER 
POSITIVE 


J3587-1A 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


31-01-17 


31-01-18 


DIAGNOSIS AND TESTING (Continued) 





Field Circuit Drain—Integral Alternator/ 


Regulator _ | 
(IAR) System 


Connect the voltmeter negative. lead. to the 


alternator rear ‘housing for all of the following 
voltage readings: > we ie ye 


1. 




















‘the current drain. 


s 


With the ignition switch turned OFF, contact the ‘ 


voltmeter. positive lead to the regulator’ F. 


terminal screw. The: meter should: indicate | 
'. battery voltage if :the system is - operating 
- .normally. If. less than -battery voltage is 


indicated, proceed to Step 2 to find the cause of 





. Disconnect the wiring plug from the regulator © 
' and contact the voltmeter positive lead to the © 
wiring plug |. terminal. No voltage should be - 


LEAD. 


If no voltage was indicated. in Step 2, contact. . 

_ the voltmeter positive lead to the wiring plug S 
. terminal. No voltage should be indicated. If ‘no -. 
‘voltage is indicated, replace the regulator. _ 


lf voltage was indicated in Step 3, disconnect | 
_the wiring plug from the alternator rectifier — 


Indicator Lamp System 


| The: Integral Alternator Regulator (IAR) has a 
Circuit in the regulator that will indicate a high battery - 
voltage condition. With the IAR system, two.: 


conditions can cause ‘the charge indicator lamp to 
come on during vehicle operation: 


ci 


' No alternator output—damaged alternator, 


- regulator or wiring. 


’ Overvoltage correlation—shorted alternator 





rotor, regulator or wiring. - 


- If the system .is working normally, the following 
_ conditions will-be present: fs a4 


| - Charging System General Service _ 





 YOLTMETER ©: - 
. POSITIVELEAD: 


NEGATIVE. 


340018 


REGULATOR 
“E" TERMINAL 


wire PLUG 
‘.. CONNECTOR 


. VOLTMETER | 
- NEGATIVE LEAD - 


- . ” J3654-1A 


indicated. :If voltage is indicated, service the I. 


- “lead from the ignition switch to identify and 
_* eliminate the’ voltage source. _ 


 J8555-2A 0 


+» connector. Again, contact. the voltmeter 
. positive: lead to the regulator wiring plug S . 
_ terminal. If voltage is ok indicated; service the S.. 
‘lead to the alternator plug to eliminate the 
. ‘voltage source. If no voltage. is indicated, 
... .feplace the alternator rectifier assembly. 


| With ignition switch in OFF position—charge ; 


‘indicator battery symbol lamp is off. - ; 


With ignition switch in RUN position (engine 
not running)—charge -indicator (alternator) | 
lamp is.on. , |. & ee 


With ignition switch in RUN position (engine |” 


running)—charge indicator (alternator) lamp 
is off. ve ae * Seite 
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_charging System General Service 


31-01-19 





DIAGNOSIS AND TESTING (Continued) 


*. ope 


Electronic vonage Regulater (EVR) System 


1. If the charge indicator lamp does not come on 
~~ with-the ignition. switch in the RUN position 


(engine not running), check the | circuit (ignition _ 


switch to regulator | terminal) for an open circuit 
. . Of burned out charge indicator lamp. peRaCe 
' the lamp, if necessary. | 


If the charge indicator lamp does not come on, |. 
disconnect the wiring plug connector from the - 


regulator. Connect a jumper wire from. the | 


‘terminal of the regul; ator wiring plug to the - i 


negative battery post-cable clamp. 


REGULATOR 
— WIRING PLUG 


NEGATIVE BATTERY ._. 
CABLE CLAMP 


J2797-1A 


The charge indicator lamp should go on with the 


ignition key turned to the RUN position. 


If the charge indicator lamp does not go on, 
check the ator wiring plug to the negative 
battery post cable clamp. 








_ .” REGULATOR 
WIRING PLUG 


NEGATIVE BATTERY 
CABLE CLAMP 


(J2797- 1A 


The charge indicator lamp should go on with the 
ignition key turned to the RUN position. 


“If the charge indicator lamp does not go on, 
check the bulb for an and replace, if 
necessary. 


If the bulb is not burned pu an open cheutt 
—éxists between the ignition switch and the 
regulator. Check the 500 ohm resistor across 
the indicator lamp. : 


Integral Alternator/Regulator (IAR) System 


1. If the charge indicator lamp does not come on, 
'. disconnect the we connector from the. 
regulator. iat 


Connect a jumper wire from the wiring 
connector | terminal. to the battery negate | 
post cable clamp. | 


REGULATOR 
WIRING PLUG 


NEGATIVE BATTERY 
CABLE CLAMP 


J3591-1A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


31-01-20 | 28. ci ‘Charging system: General Service = |. “31-01-20 


DIAGNOSIS AND TESTING (Continued) _. |. a 


Turn ignition to RUN position with engine off. If 
indicator Jamp does not light, check for -|: 
presence of bulb socket resistor. If resistor is 


missing, replace bulb socket. If resistor is 


/ present, check for contact of bulb socket leads 


to the flexible. printed circuit. If good, check 
indicator bulb-for continuity and replace bulb if 

' burned out. If bulb checks good, perform 
regulator:| circuit test. 


If indicator lamp does light, remove jumper wire . 
and reconnect wiring plug to regulator. Connect 


voltmeter negative lead to battery negative post 


cable clamp and contact voltmeter positive lead © 


to regulator A terminal screw. Battery voltage 


' should be indicated. If battery voltage is not _ 


indicated, service A circuit wiring. 


- If battery voltage i is indicated, clean and tighten 
the ground connections to the engine, 
alternator and regulator. Tighten loose 


regulator mounting screws from 1.7 to2.8N-m_ |. 


(15-26 in-Ib). 
Turn the ignition switch to RUN position with the 


engine off. If the indicator lamp still does not — 





light, replace the pes 


Ammeter System 
_ Normal Charge Indication 


1. With the ignition switch OFF and no elscaical 
load, the ammeter should. Snow 0 on center . 


scale. 
With the ignition switch in the RUN position 


(engine running), (fully charged. battery), the 
needle deflects toward charge and returns 
toward center scale. in time. — 


With the ignition switch in OFF position and the 
headlamps on, the ammeter should show a 
discharge. If the ammeter does -not register a 


_ discharge, check for loose connections at the . 


ammeter or an open circuit wire. Replace the 
oe ic if necessary: 





| Gatcina System Tests. 


These short simple. tests: are performed with a 
volttohmmeter, a test lamp and a jumper wire. _ 
Follow the procedures carefully. These tests will. 
help you find the cause of a charging” problem. 
Perform these tests only after you have made - 
a MiepeeHons and ly charged: the 


battery.. 


When Ber omnis) ahetaiag system tests turn off . 


| all lamps and electrical accessories. Place the - 


transmission’ in NEUTRAL ‘and apply the peeing 
brake. | 


CAUTION: Do not Take jumper wire 


connections except as directed. - do so may "| - 


damage the regulator. 


NOTE: Battery: posts and cable. clamps must be | 
clean and..secure to assure accurate. meter: 


| readings. top 





SPECIAL SERVICE TOOLS. 


ROTUNDA EQUIPMENT. 


“oe aces | | 
| 
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DIAGNOSIS AND TESTING 


Perform battery tests to determine. the state of 
- charge and also its capacity or ability to crank an 
engine. The ultimate result of these tests shows 
‘|: either that the battery is good, needs recharging, or 
_ must -be replaced. : 


Prior to battery testing, thoroughly ¢ examine the 
battery for signs of damage. 


WARNING: BATTERIES NORMALLY PRODUCE 
EXPLOSIVE GASES WHICH CAN CAUSE 
PERSONAL INJURY. THEREFORE, DO NOT 
ALLOW FLAMES, SPARKS OR LIGHTED 
TOBACCO TO COME NEAR THE BATTERY. 
WHEN CHARGING OR WORKING NEAR A 
BATTERY, ALWAYS SHIELD YOUR FACE AND 
PROTECT YOUR EYES. ALWAYS promo 
~ VENTILATION: | 


WHEN LIFTING A PLASTIC-CASED BATTERY, 
EXCESSIVE PRESSURE ON THE END WALLS 
COULD CAUSE ACID TO SPEW THROUGH THE 
VENT CAPS, RESULTING IN PERSONAL 
INJURY. LIFT WITH A BATTERY CARRIER OR 
WITH YOUR HANDS ON OPPOSITE CORNERS. 


- WARNING: KEEP OUT OF REACH OF 
CHILDREN. BATTERIES CONTAIN SULFURIC 
ACID. AVOID CONTACT WITH SKIN, EYES OR 
CLOTHING. ALSO, SHIELD YOUR EYES WHEN 

- WORKING NEAR THE BATTERY TO PROTECT 
AGAINST POSSIBLE SPLASHING OF THE ACID 
SOLUTION. IN CASE OF ACID CONTACT WITH 
SKIN OR EYES FLUSH IMMEDIATELY WITH 
WATER FOR A MINIMUM OF FIFTEEN MINUTES 
AND SEEK PROMPT MEDICAL ATTENTION. IF 
ACID IS SWALLOWED, CALL A PHYSICIAN 
IMMEDIATELY. 





Battery State of Charge 
Maintenance Free Batteries 


Check the battery open circuit terminal Jelege with 
a digital voltmeter such as Rotunda 007-00001 or 
equivalent, capable of reading 1/100 of a volt. If - 
open circuit voltage of battery is below 12.4 volts 
and the battery has passed the capacity test, charge 


_ the battery. 


Conventional Batteries 


Use a hydrometer or Rotunda Battery and Anti- 
Freeze Tester 021-00046 or equivalent to check the 
specific gravities of all ceils. 


In order to obtain an accurate specific aay = 
reading, it must be corrected to the standard 
temperature of 26°C (80°F). A correction factor of 
four points (0.004) is used for each 6°C (10°F). 
change in temperature. Add four points (0.004) to — 
the indicated reading for each 6°C (10°F) increment 
above 26°C (80°F) and subtract four points (0.004) 
for each 6°C (10°F) increment below 26°C (80°F). 


If the difference between cells is 50 points (0.050) 
or more, the battery is not eeueacioe: for service 
and should be replaced. 


If the difference between cells is fies than 50 
points (0.050) and one or more cells are less than 
1.225, charge the battery for 20 minutes at35 amps . 
and perform capacity test as outlined. If the battery 
fails, replace the battery. If it passes, add water if 
necessary and charge the battery. | | 


lf the difference between cells is less than 50 - 
points (0.050) and ail cells are above 1.225, perform - 
the capacity test as outlined. If the battery fails, 
replace the battery. If it passes, return to service. 
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DIAGNOSIS AND TESTING (Continued) 


Perform. the following tests using Starting and | 
Charging Tester 078-00005 or equivalent. | 





BATTERY TESTING PROCEDURE | 


|  ResutT p 



















ss TEST STEP 
| AO | VISUAL INSPECTION 


ACTION TO TAKE | 












CLEAN terminals-and 


@ Remove negative cable, then positive cable’ 
| clamps. GO to A1. 


. @ Check for dirty or corroded connections. 










. aoe we > | 3... _ GO to Al. 
LOOSE BATTERY POST | a 
@ Check for loose battery post. | : | REPLACE battery. 


GO to A2. 







[a2 | CRACKED BATTERY COVER ~ ee 


@ Remove hold-downs and shields. | 
@ Check for broken/cracked case or cover. _ 







REPLACE Battery. | | 





1 GOO AS. | 
| Cd2732-28 
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DIAGNOSIS AND TESTING (Continued). 


BATTERY TESTING PROCEDURE 
| RESULT 


TEST STEP 






>| ACTION TO TAKE |» 


= BATTERY CAPACITY TEST 















































CHARGE battery for 20 
minutes at 35 amps.-RE- 
PEAT Step A3. (If battery 
fails second check, RE- 
| PLACE battery.) . 


Use a a high rate discharge tester with a variable rate 
control or.a. fixed rate tester with meter compensation 

_ for different battery electrical sizes. Follow instructions 
supplied with tester for the battery Cabecty: test.’ 





Recommended Discharge Rates 





Battery Rating = - Discharge Rate GO to A4. . 

' (Ampere-Hrs.) ee ee | 
54 Maintenance-Free 225 
71 Maintenance-Free ssi 235 
81 Conventional Batt. | 175 
-. (Cold Cranking Amps) ee es 
850 oe “425 
700 = uh ++) 350 
- 650 - See Hy, 5626 


65 2  - . 260. 
45000 B85. 





Voltage Readirigs at 15 seconds For ‘Good Battery | 
(Battery Capacity Test). 


Approximate Minirnum 
T Battery Voltage 

emperature at 

21°C (70°F) And Above 9.6 

16°C (60°F) : a 9.5 

10°C (50°F) "on ae — «94 

4°C (40°F) eo 9.3 
— 1°C (30°F) S 91 3. 
_  7C (2 0°F) _ 8 4 | 8.9 -— 
— 12°C (10°F). : : oe 





| ~ 18°C ( 0°F) 
Exe VOLTAGE CHECK 





‘Battery OK. 





@ Measure open circuit voltage of baller with a digital 
voltmeter capable of reading 1/100 volt. 


wie 12. 4 Volts 

















12.4 Volts or less CHARGE battery... 


- €J2701-2F - 


Battery Charging 


Before recharging a discharged. battery. aspect and  —s- 4.._-—s&CLoose -or corroded. connections at ene: | 
service the following conditions, if they exist: | starter relay and/or engine ground. | 
1. Loose alternator belt. oo  s geeBe Excessive battery drain due to hood, glove 


compartment and courtesy lamps remaining 
aise ee oes voltage cay energized (damaged or misadjusted. switch, 


Loose harness connections at the alternator 
and/or voltage regulator. _ 


glove compartment left saa etc.). 
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DIAGNOSIS AND TESTING (Continued) 


Maintenance Free and Conventional Batteries | 


Cold batteries will not readily accept a charge. 
Therefore, batteries should be allowed to warm up 
to approximately 5°C (40°F) before charging. This 


may require 4 to 8 hours at room temperature. | 
Warming time BePenee upon: initial temperature and | 


battery size. 


A battery Which has been Seri ietely discharged 
‘may be slow to accept a charge initially. In some’ 


cases batteries may not accept a charge at the 
normal charger setting. When batteries are in this 
condition, charging can be started by using the dead 
battery switch on chargers SO equipped. 


_ Completely discharged batteries, which have 
been discharged for a prolonged period of time 
(over one month) or which have an open circuit 


voltage of less than two volts, may’ show no. 


_ indication of accepting a charge even when the 
|. dead battery switch is used. The initial charge rate of 
batteries in this condition is so low that some 


charger ammeters will not show any indication of 


charge for up to 10 minutes. 


Determine whether a battery one charge as 
follows: Follow charger manufacturer's instructions 


for use of dead battery switch. If dead battery switch - 
is the spring-loaded type, it should be held in the ON | | 


position for up to three minutes. After releasing dead 


battery switch and with charger still on, measure © 


battery voltage. If it shows 12 volts or higher, the 
battery is accepting a charge and is capable of being 
recharged. However, cold batteries below 5°C 
(40°F) may require up to two hours of charging 
before the charge rate is high enough to show on 


the charger ammeter. All non-damaged batteries. 


can be charged by this procedure. If a battery 


cannot be enatge? by this proceeure it should be 


’ replaced. 


Once it has bash determined that the battery has 
.begun to accept a charge, it can be charged to a 


serviceable state or a full state of enelde using one . 


of two following methods: 


e The first method uses the “AUTOMATIC 
setting on chargers so equipped. This setting 


maintains the charging rate within safe limits. 
by adjusting voltage and current to prevent - 


“excessive gassing and spewing of 
electrolyte. Approximately 2 to 4 hours will be 
required to charge a completely discharged 


battery to a serviceable state. If.a full state of. 


charge is desired, the charge can _be 
completed by a low current rate of 3 to 5 
amps for several additional hours. 


e The second method. uses the MANUAL or 


constant. current setting on the. charger. 


_ Initially set. the charging rate for 30 to 40. 


amps and maintain this setting for 
approximately 30 minutes or as long as there 
is no excessive gassing and electrolyte 
spewing. If gassing results, the charge rate 
must be reduced to a level where gassing will 
stop. Excessive gassing will result in non- 
replaceable loss of electrolyte, thus 
shortening battery life. 


~The total charge required will vary with battery 
. size and its initial state of charge. In general, to bring 
a discharged battery to a serviceable state of 
_ charge, current-time input should equal the battery 
amp-hour capacity. For example: A 45 AH battery 
will require 15 amps of charge for 3 hours, or 9 amps. 


of charge for 5 hours. Again, if a full state of charge 


“is desired, the charge can be completed by a low 
" constant current of 3 to 5 amps for several hours. 


If the. battery has failed, or is low in charge, it may 


be necessary to refer to Diagnosis, Section 31 -01, 
Charging eyoremn General Service. : 





MAINTENANCE 


Battery Cleaning 


Keeping the battery top clean and dry reduces the’ 
need for service and extends battery life. Also, make 
certain that the cable clamps are tightly fastened to. 


-| the-battery posts. If corrosion is found, disconnect 


the cables and clean clamps and posts with a wire 
brush. Neutralize the corrosion with a solution of 
baking soda and water. After installing cables, apply 
a small quantity of Long-Life Lubricant C1AZ- 19590- 


BA or equivalent grease to each eee post to help 


prevent corrosion. 


J3285-1A. 


sadaib Starting . 


Refer to Section 28- 01, Staring System General 
Tablas | 
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REMOVAL AND INSTALLATION 
Battery | Battery Connections—Standard (R.H.) 
Removal | | 2 





- - POSITIVE CABLE 
(TO RELAY): ~ 





NOTE: The illustrations. used in the ‘following 
procedures show typical battery locations and 


connections. a 





- POSITIVE CABLE 
“(TO STARTER) 





. 1, Remove battery cables from battery: terminals 
(negative first) = 





>. - 


2. _ Clean cable terminals with ‘an acid neutralizing 
Solution ‘and terminal cleaning brush. _ 


NOTE: BATTERY CABLE TERMINAL - 
MAY EXTEND 1/16 INCH os 
-  * OVER TOP OF BATTERY POST. 










' + J3297-1A 


_. FRONT OF | a 
‘VEHICLE a = 
ae — GROUND CABLE ° 
~~ SCREW 





_. J8285-1A 


3. -Remove hold-down clamps. _ 
4. Test battery and determine ‘jf it should be: 
2 oy RS ow —— | -. “S BATTERY 


% e Returned to ‘Service. a = | Bee : eed 
_e Recharged before being returned to service. | 4,\ (OR a ae | 
| | : ce tes 3 a ‘ie CLIP, a  -J3298-1A 
~~ e@ Replaced with. a Motorcraft. or equivalent : a ae af Pes 
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REMOVAL AND INSTALLATION (Continued) 






Installation 


1. Clean cable terminals and hold-down with a 
wire brush. Replace all cables or parts that are 
worn or frayed... — : 


Battery Connections with 7.3L Diesel Engine - 
(L.H.) 7 | 









> 28 2 POSITIVE CABLE 
FELT WASHER ahah led TAS". (TO RELAY) 


CLEANING CABLE WITH 
BATTERY CLEANING BRUSH 


J3286-1A 





2. Clean battery tray with a wire brush ‘and 
“Scraper. ee 


3. Place battery into tray with positive. and 
negative terminals in same position as originally 
installed battery. Assemble and tighten hold- 
down hardware to ensure that battery is secure. 
Do not overtighten. : oe A 


4. Secure cables (positive first) to proper 
terminals. Do not overtighten. Apply a small 
quantity of Long Life Lubricant C1AZ-19590-BA 
or equivalent to terminals. | 


| ot Connections with 7.3L Diesel Engine 








-_, POSITIVE CABLE STARTER 
FELT WASHER . "(TO RELAY). seria MOTOR 


| — RELAY | 
ss me ROS = a a tae 
ae WX ——= —S— SL 
: 3) ER o- 


ws 






T\ 









SCREW qiip_——- BATTERY 


4J3287-1A 
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Batteries © 


. 


SERVICE 






Tools 


Anyone servicing a battery needs the proper 
tools. Properly designed tools will help prevent 
damage to the battery, battery cables and hold- 
down bracketry. Their use decreases potential 
hazard to both the technician and the vehicle being 
serviced. ©. _ 


Tools and equipment manufactured for servicing 


batteries have: parts insulated to help. prevent 


arcing. This feature reduces potential .fire hazard 
should the tool be dropped or otherwise accidentally 
establish an arc-producing current path. > 





- Battery Filling Devices 
Batteries with Removable Vent Caps — 


One of the most important on-the-vehicle services 
is to maintain the correct battery electrolyte level. 
Two devices are available for.this purpose: a self- 
leveling filler which allows the battery to be filled to a 
|. predetermined level automatically, and the syringe 

type filler. .. a a re fa * 








Battery Cable Puller 





Battery Pliers 


gripping cable clamp bolts securely. Exercise care 


when removing or replacing the cable clamp bolts | 


so that the battery terminal is not subjected to-any - 


excessive lateral or twisting forces. Such forces 
could cause major damage to the internal 
components of the battery and result in leakage at 
the terminals. | a | 


BATTERY 
CLAMP 
PULLER © 


. J3289-1A 





Use a cable puller to remove a cable clamp from the 
battery terminal. Jaws, gripping the underside of the 


exerted against the top of the battery terminal. 
Proper use of this tool avoids the damaging lateral 
or twisting forces that result when using a pry bar or 
pliers to remove the battery clamp. Refer to the 
illustration shown under Battery Pliers. 
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-cable clamp, pull the clamp up by means of pressure - | 










‘Battery pliers have jaws specifically designed for As 
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Batteries 
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SERVICE (Continued) — 






Battery Cable Clamp Spreader 


The spreader is used to expand the cable clamp 
after it has been removed .from the terminal and the 
clamp bolt has been'loosened. The cable clamp can 
then be fully and properly installed onto the battery © 
terminal. - - s. & | = 










BATTERY 
CLAMP 
SPREADER 






Terminal Cleaning Brush — 
_ The terminal cleaning brush is designed with units to” 


clean both the tapered battery terminal .and the | 


mating’ surface of the cable clamp. Refer to 
illustration under Battery Installation, Step 1. 


Battery Carrier 


Use a suitable battery carrier for lifting and 


__ transporting the battery. The .illustration shows a 


clamp-type carrier used to grip the sidewalls of the 
container just below the lip of the cover. The carrier 
is used on the sidewalls, rather than the endwalls, 
since the sidewalls have additional strength from 
the inner cell partitions. This is particularly important 
with polypropylene-cased batteries. Gripping the 


flexible endwalls on this type of battery could cause 


electrolyte to. spew from some of the cells, and. 
possibly .cause damage to some of. the internal 
components. —= =. on ge Ta 


CARRIER y) 


2 = . J3291-1A 





Adding Water sat 


Some batteries have removable vent caps and may © 
occasionally require the addition of water. If the 


_ electrolyte level is below the level indicator in any _ 


cell, add enough pure water to bring the level up to 
the indicator.. In batteries without level indicator, 
maintain electrolyte level at 6.3 to 12.7mm (1/4 to 
1/2 inch) above the plates. Never add electrolyte 
(“battery acid'') to the battery. This could shorten 
the battery's life. — Ts 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


31-02-9 oe - Batteries 7 | 31-02-9 





SPECIFICATIONS _ 












BATTERY CHARGING TIME SCHEDULE ; 


Woirerat | aS «i Samperes@ nous —SCSCS*~*~*~S*~S*~i«C eNOS ST 
[78 J S amperes? hous —SSS~S~*di apres ts 
99] Samperesi¢ hours ——SSSSS*d 0 arperesit tors) 







5 amperes/18 hours 20 amperes/4 hours po | ? 


_ CJ2568-20 










SPECIAL SERVICE TOOLS _ 


ROTUNDA EQUIPMENT . _ 
<1 oie 
078-00005 “Starting and ‘Charging Tester 












021-00046 . Battery and Anti-Freeze Tester 


CJ3682-1A 
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SECTION 31-17 Alternator—Integral Regulator 
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VEHICLE APPLICATION 


F-150, F-250, F-350, F-Super Duty, Bronco, E-150, 
E-250, E-350 Truck Models. 





DESCRIPTION AND OPERATION 


The integral alternator/regulator (JAR) is belt-driven 

from the engine. Field current is supplied from the 
alternator regulator, mounted on the rear of the 
alternator, to the rotating field of the alternator 
through two brushes and two slip rings. 


IAR ALTERNATOR 


om 
mma 


J3170-1A 








The alternator produces power in the form of 
alternating current. The alternating current is 


- rectified to direct current by six diodes. The 


alternator regulator automatically adjusts the 
alternator field current to maintain the alternator 
output voltage within prescribed limits to correctly 
charge the oer The alternator is self-current 
limiting. 


lf equipped with a warning lamp, the regulator 
voltage control circuit is turned on when the ignition - 
switch is in RUN and voltage is applied to the 
regulator | terminal through a resistor in the | circuit. 
‘When the ignition switch is in OFF, the control circuit © 
-is turned off and no field current flows to the 
alternator. 


On warning lamp equipped vehicles, the warning 
lamp is connected across the terminals of a 500 
ohm resistor* at the instrument cluster. Current 
passes through the warning lamp when the ignition 
switch is in RUN and there is no voltage at terminal 
S. When voltage at S rises to a preset value, the 
regulator switching circuits stop the flow of current 
into terminal | and the lamp turns off. 
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DESCRIPTION AND OPERATION (Continued) 


System voltage is ''sensed"’ and alternator field 


current is drawn through terminal A. The regulator: 


switching circuits will turn the warning lamp on, 
indicating a system fault, if terminal A voltage is 
excessively high or if the terminal S voltage signal is 
abnormal. , | 


IAR ASSEMBLY IAR SCHEMATIC 











pee nee 









. REGULATOR 










oe CLUSTER - 
SENSING argo 
EQUIPPED) 


A fuse link is included in the charging system wiring 
on all models. The fuse link is .used to prevent 
damage to the wiring harness and alternator if the 
wiring harness should become grounded, or if a 
booster battery is connected to the charging system 
with the ene eae: | | 


*R Is 500 OHMS FOR WARNING LAMP 
SYSTEM WITH STANOARD 
INSTRUMENT CLUSTER, 420 OHMS FOR 

ELECTRONIC INSTRUMENT CLUSTER 


" AGNITION 
-SWITCH 





4 FOR WARNING 

+ LAMP SYSTEM 
STANDARD _ 
INSTRUMENT 


as CLUSTER ONLY 







TO ELECTRONIC 
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SWITCHING 
CIRCUITS 













‘ ". BATTERY TERMINAL OF 4 | a: 23 
Lo STARTER RELAY “= BATTERY = 
é 1 ; - 4 
TO ELECTRIC CHOKE —— —— 
‘@ € SCREW ; WHEN APPLICABLE : — , 
GROUND F SCREW TO FULL FIELD ALTERNATOR | sae. 


ADJUSTMENTS 


Refer to Section 27-06, Accessory Drive Belt, 
Service, for drive belt adjustments. 
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_ TESTING 


ib Bench Tests. 
_ If system diagnosis has isolated a. problem in the 


integral alternator/regulator assembly, remove it 
from vehicle for bench testing and service or 
replace. Refer to Removal and Disassembly. In 
some. cases, it: may be possible to replace a 
damaged regulator or brushes without removing the 
— IAR assembly. 


_ The following tests « are performed with an analog 
(needie-type) ohmmeter. Test values shown are 
referenced to Rotunda Dwell-Tach-Volt-Ohmmeter 


059-00010 or equivalent. THESE VALUES MAY BE: 


_ DIFFERENT FOR OTHER OHMMETERS. If you do 
not have Rotunda Dwell-Tach-Voly-Ohmmeter 059- 
00010 or equivalent, use known good parts to 
establish reference values for your own meter. 
These values can be written into the spaces 
provided in the meter teagne charts for future 
reference. ? 


OWELL TACH VOLT-OHMMETER — ROTUNDA 059-00010 


ROTUNDA MODEL - 
059-00010 
J3172-1B 





Rectifier and Stator Grounded Tests 


This test is performed with an ohmmeter, Rotunda 

‘Dwell-Tach-Volt-Ohmmeter 059-00010 or 
- equivalent. Place the Multiply-By setting at 1 ang 
calibrate the ohmmeter as directed. 


_ NOTE: Text values shown in brackets [ }__ are | 


referenced to Rotunda Dwell-Tach-Volt-Ohmmeter 


059-00010, and may be different if another tester is 
used. 
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CAUTION: .Digital meters cannot be used to | 
‘perform these rectifier tests. - 


1. Contact one ohmmeter probe of one of the 
alternator B+ blade terminals and the other 
probe to the STA blade terminal. Then, reverse 
the ohmmeter probes and repeat the test. 
Normally, there will be no needle movement in 
one direction, indicating the rectifier diodes are 
being checked in the reverse current diréction 

_and are not shorted. A low reading of about 

- [6.5] __. ohms with the probes reversed 
indicates that rectifier positive diodes are being 
checked in the forward current direction. A 

_ reading in both directions indicates a bad 
positive diode or shorted radio suppression 

_ capacitor. The radio suppression capacitor is 
built into the rectifier assembly ane is not 
ee serviceable. 













METER READING 
Set meter to Ohms x 1. ‘Make reading in both directions. 


Only Acceptable Reading 


BAT STA Reference for 
Terminal Terminal _ Model 059-00010 Another Meter 





| Other probe position About (6.5) ohms | About —— 


CJ3251-1A 


) 
mg 
‘ 
79 
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TESTING (Continued) 


2. Perform the same test using the STA blade Field Open or Short Circuit Test 
terminal and alternator rear housing. A reading re ae Poet oes : 
in both directions indicates either a. grounded This test is performed with an ohmmeter. Rotunda 
stator winding, a damaged negative diode, a Dwell-Tach-Volt-Ohmmeter 059-00010 or 
grounded stator lead wire or a shorted radio equivalent. | | | 7 


suppression capacitor. Place the Multiply-By setting at 1 and calibrate the 


ohmmeter as directed. . 


“ ; 1. Contact the regulator A blade terminal with one 
RECTIFIER NEGATIVE DIODE probe and the regulator F screw head with the 
AND STATOR GROUNDED TEST other probe. Spin the alternator pulley.. 


Reverse the ohmmeter probes and repeat the 

test. In one probe direction, the ohmmeter 

reading should be between 2.2 and 100 ohms 

(on Rotunda meter) and may fluctuate while the 

pulley is turning. In the other probe direction, 

the reading should fluctuate between 2.2 and 
~ about [9] ___. ohms. 


FELD OPEN OR SHORT CIRCUIT TEST _ 











METER READING _ ue 
Set meter to Ohms x 1. Make readings in both directions. — 


Resistance Measurement Only Acceptable Reading 

4. STA | Reference for 
GND to 7, | Model 059-0010 _ 
“Owpatepmaten [oo | oo 
Other probe position | About (6.5) ohms 


CJ3173-1A 






























a METER READING 


while taking reading. ” 

Only Acceptable Reading 
Be 1 cogulato’ F | Tool 059-0010 
|___Other probe position | 2.2 to [9] ohms } 2.2 to ohms | 


CJ3175-1A 





3. If there is no needle movement with the probes 
in one direction and no needle movement or 
high resistance (significantly over [6.5] ___ 
ohms) in the opposite direction for Test 1 and 2, 
a bad connection exists in the rectifier 
assembly. oS : 
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TESTING (Continued) _ 


2. Aninfinite reading (no meter movement) in one 
direction and approximately [9] __—_. ohms in 
the other, indicates an open brush lead, worn or 


stuck brushes, a damaged rotor or a loose 


_ regulator to brush holder attaching screw. 
3. Anohmmeter reading less than [2.2] ____ ohms 


in both directions indicates a shorted rotor or . 


damaged regulator. — 


4. Anohmmeter reading significantly over [9] ___ 
~ ohms in both directions indicates an inoperative 
regulator. or loose F terminal screw. — 


5. Contact the alternator rear housing with one 
ohmmeter probe and touch the other probe to 
the regulator F terminal. Reverse the probes 
and repeat the test. The ohmmeter reading 
should be infinite in one probe direction and 

approximately [9] ___. ohms in the other. A 

reading less than infinite in both directions 

indicates a grounded brush lead or an 
inoperative regulator. A’ reading significantly 
over [9] __—. ohms in both directions indicates 

an inoperative regulator or a damaged A 

terminal connection. 





Rectifier Assembly. Test 


‘Remove the rectifier assembly from the alternator. 
Place the Rotunda 059-00010: or equivalent, 
Multiply-By setting at 1 and calibrate the meter as 
directed. — a 


CAUTION: Digital meters cannot be used to 
perform these tests. : 











METER READING | 
-- | Set meter at Ohms x 1. Make readings in both directions to all , 
three phase terminals. _. 7 


Resistance Measurement Only Acceptable Reading | 


Other probe direction; 
each phase terminal 


1. To test the positive diodes, contact one probe 
to one of the rectifier assembly B+ blade 
terminals and contact each of the three stator 
terminals with:the other probe. Reverse the 
probes and repeat the test. All diodes should 
show a low reading of approximately [7]:—_ 
ohms in one direction and an infinite reading (no 
needle movement) with the probes reversed. 
This reading may be checked against a good 
rectifier if one is available.: . 


STATOR TERMINAL 


Wat> 





RECTIFIER: 
ASSEMBLY 


B+ BLADE TERMINAL - ; aa 


. 










B+ Phase . Reference for 
Terminal © Terminal Tool 059-0010 | Another Meter: 
One probe direction; ae ome 
each phase terminal |’ About [7.0] ohms | About —_ ohms 













CJ3275-1B 
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TESTING (Continued) 


2. “Perform the preceding tests for the negative 
diodes by contacting the rectifier assembly 
base plate and. the three stator terminals. 


7 






STATOR TERMINALS 






RECTIFIER BASE PLATE 
Meter Reading — 


Set meter at Ohms x 1. Make readings in both directions to all 
three phase terminals... 7 See. 


| Resistance Measurement | . Only Acceptable Reading 
Base Phase “" Reference for 
Plate  " Terminal’ | "00! 059-00010 Another Meter 
One probe direction; — pe eal | 2 
each phase terminal | About ae ohms | About _ ohms 
- Other probe direction; 
each phase terminal 
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3. If the meter readings are not as specified, 
replace the rectifier assembly. | 


Radio Suppression Capacitor Open or 
Short Test -=§ © .. 
NOTE: This is an open or short circuit test only and 


does not ‘measure capacitance value. Actual 


capacitance value should be measured on a 
capacitance bridge at.1 kHz at a maximum voltage 
of 350 mV rms. . : 


The radio noise ‘suppression capacitor is built into 
the rectifier assembly and cannot be serviced by 
itself. To test the capacitor, place the Rotunda 059- 
00010 or equivalent, Multiply-By setting at 1000 and 
zero the meter. Text values shown in brackets [ ] 
____ are referenced to Rotunda Model 059-00010 
and may be different if another tester is used. 


CAUTION: : Digital meters cannot be ‘used to 


perform this capacitor test. The rectifier 
assembly must be dry. 


1. Contact one probe to .one of the rectifier 
~ assembly B+ blade terminals and contact the 
other probe to the rectifier assembly base plate. 
Reverse the probes and repeat the test. One 
position should give an infinite reading, 
indicating the reverse current direction through © 
the diodes and the other position should give a . 
_ reading of about [1000] ___- ohms, indicating 
the forward current direction. The same reading 
in: both directions indicates an inoperative 
rectifier assembly. a 


2. To check the capacitor, contact the probes to 
the rectifier assembly.B+ terminal and base 
plate in the forward current [1000] _. ohms 
reading direction. While observing the meter 
indicator needle, reverse the probes and again . 
contact them to the rectifier assembly Bt 
terminal and base plate. The indicator needle 
should’ jump slightly (indicating that the 
ohmmeter batteries are charging the capacitor) 
and then return to its original position (infinite 
reading). If the needle does not jump, the 

_ capacitor is open. Replace the rectifier 
assembly. — ‘ “aoe 
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“| Stator Coil Grounded Test . 
These tests are made to determine if the stator coil 


is shorted to ground. Remove the stator from the 


alternator and disconnect it from the rectifier 


assembly as outlined. Place the ohmmeter uuu | 


By setting at 1000. 


5 Connect the ohmmeter probes to one of the 
-” gtator lead terminals and to the stator laminated 
core. Ensure that the probe makes a. good 
electrical connection with the stator core. The 
meter. should show an infinite - seoaing. (no 

- needle: movement). 


2. If the meter does not indicate.an infinite = 
(needle moves), the stator winding is grounded 
to. the core and the Stator must be reper. 


= i iii i 


es Set meter at Ohms x 1000. Make reading fc for all stator leads. DO NOT. 
TOUCH tan WITH trond | 


All stator lead combinations: 
probe polarity optional 
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| Stator Coil Open Test 


~ This’ test determines if there isan open stator circuit. | 
_ Disconnect the ‘stator from the rectifier assembly. 


: Place the ohmmeter Multiply-By setting at 1. 


‘ Connect one ohmmeter probe to a stator phase 
lead terminal and touch the other probe to 
another stator lead terminal. meer the meter 
reading. . 


2. Repeat this test with the other two stator lead 
- combinations. If no. meter movement occurs 
(infinite resistance):on a lead paired with either | 
of the other phase leads, that phase is open 

_ and the stator must be replaced. 


“. 
1) eS 





J2724-1A 












combinations. | 

Acceptable reading 
' Stator Stator eee For | 
Terminal - Terminal | Toot 059-00010 






' . All lead combinations; 
Probe polarity optional 


CJ3833-1A 


: Less than Less: than 
7 _0. 5 ohms | 0.5 ohms 
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Rotor Open or Short Test 


Remove the rotor from the. alternator. Place the 
ohmmeter Multiply-By setting at 1 and calibrate the 
meter as directed. . | bate 


1. Contact each ohmmeter probe to a rotor slip 
-. ring. The.meter reading should be [2.0-3:9] ___ 
ohms. Oe : : 
2. A higher reading indicates a damaged slip ring, © 
welded connection or a broken wire. A lower 
reading indicates a shorted wire or slip ring. 
Replace the rotor if it is damaged and cannot be 
serviced. = - "© : 


"ROTOR SLIP RINGS _ 







METER READING 
Set meter atOhms x1. 8 
Resistance Measurement Only Acceptable Reading 


Slip Slip Reference for 


Ring - 0 Ring Toot 059-00010. Another Meter 
2.0 to 3.9 ohms 


Probe polarity optional _ 2.0 to 3.9 ohms 


. 
ry 
e 
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3. Contact one ohmmeter probe to a slip ring and 

_ the other probe to the rotor shaft. The meter 

reading should be infinite (no needle 
movement). - 


4. Areading other than infinite indicates the rotor 
coil is grounded to the shaft. Replace the rotor if 
_it is grounded and cannot be serviced. 
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| ROTOR SHAFT 


. ‘ 


METER READING j 


n : ; 
- + 
t %:t -< ; °° " ' 
< ato . 
. . a % 


Set meter atOhmsx1.  _ 


. *. 
e 


‘ Resistance Measurement _.Only Acceptable Reading 7 


' Reference for |. | 
Tool 059-00010 Another Meter . ; 


_ Stip 


Rotor: 
Ring Shaft. 


Either slip ring; probe. - © 


_ polarity optional B. 8 


to 
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REMOVAL AND INSTALLATION 


WARNING: HYDROGEN’ AND OXYGEN GASES 


ARE PRODUCED DURING NORMAL BATTERY 
OPERATION. THIS GAS MIXTURE CAN 


EXPLODE IF FLAMES, SPARKS OR LIGHTED | 


TOBACCO ARE BROUGHT NEAR THE 
BATTERY. WHEN CHARGING OR. USING A 


BATTERY IN AN ENCLOSED SPACE, ALWAYS — 
PROVIDE VENTILATION AND SHIELD YOUR. 


EYES. | “oe | | 
WARNING: KEEP BATTERIES OUT OF REACH 


OF CHILDREN. BATTERIES CONTAIN 
SULFURIC ACID. AVOID CONTACT WITH SKIN, 


EYES OR CLOTHING. ALSO, SHIELD YOUR 
EYES WHEN WORKING NEAR THE BATTERY TO 
PROTECT AGAINST POSSIBLE SPLASHING OF 
THE ACID SOLUTION, IN CASE OF ACID 
CONTACT WITH THE SKIN, EYES OR 
CLOTHING, . FLUSH IMMEDIATELY WITH WATER 


. FOR A MINIMUM OF FIFTEEN MINUTES. IF ACID 


IS SWALLOWED, DRINK LARGE QUANTITIES 
OF MILK OR WATER, FOLLOWED BY MILK OF 


MAGNESIA, A BEATEN EGG, OR VEGETABLE | | 


OIL. CALL A PHYSICIAN IMMEDIATELY. 
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‘ : see mare 
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REMOVAL / AND INSTALLATION (Continues) 


Removal . 
i Disconnect battery Gourd cable. : 


Disconnect the wire harness -attachments to 
the integral alternator/regulator assembly. Pull 
the two connectors Straight out. | 


— install the alternator pivot ana adjuster arm 

. bolts, but do not tighten. the bolts until the belt is 
“tensioned.” 

. Install the drive belt over the alternator pulley. | 

Adjust the belt tension and tighten the adjuster 


Loosen the alternator pivot bolt. Remove the — 


adjustment arm bolt from the alternator. 


Disengage the alternator drive belt from the 


: _ alternator pulley. 


and-pivot bolts to specification. Check belt . 
tension using Belt Tension Gauge T63L-8620-A - 
or Rotunda Belt Tension Gauge 021-00019 or 


equivalent. Apply pressure to alternator front 


Remove the alternator pe bolt: aad 


— alternator/ regulator. assembly.. 


housing only when adjusting belt tension. Refer 


‘to Section 27-06, Accessory Drive Belts. 


Remove the alternator fan shield, if so - 


: 3 equipped. 
Deeioooaes 


Position the integral. alternator/regulator 


“assembly on the engine. 


DISASSEMBLY AND ASSEMBLY. 


NOTE: All of the following Disassembly Steps may 
not be necessary to perform a particular test or 


Connect the wiring harness to the alternator/ 
regulator assembly. Push the two connectors 
straight in. 


Attach the alternator a shield to the 


alternator, if so equipped. 





. Connect battery ground cable. 


integral alternator esauiata: sceembly: On 7 


alternators ‘with’ fan shield, remove attaching chip - 








— service. Perform only those steps that apply. The a and then remove fan shield. 
following Nye ween is a disassembled view of the 
eS at RECTIFIER ‘ e 
THROUGH . ee See SCREWS (8) 
BOLTS (3) N803090-S7M 
_ NUT AND WASHER gs a as 





SCREWS (2) 378466-S2- 
-_ N803095-S36\0 








- REAR . 
- BEARING 
~ 104304 


REGULATOR 


10316 ——S”~—«:BRUSHES (2) 











|” SCREWS (3). 
~ 389217-S2 OP | 
eee - 10A360 i 


' - SPACER. . 


- 10A344 


10347) BRUSH 
o ‘SPRINGS (2) 


_ ASSEMBLIES (2) 
N621900-S36. 


— BEARING » 

















10349 BRUSH —= REAR HOUSING _ OR 
bee HOLDER 10334 eg Grae. 
- | 10351 oe * 
BEARING, | "FRONT. ; . 
\ RETAINER =~ FRONT c : ee 
10A365_ HOUSING = sgagig. 


NUT 
- 351124-S36 








389767-S36 . 


DISASSEMBLED INTEGRAL ALTERNAT - | 
ORREGULATOR | - 9086-08 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


4. Remove the four screws (T20. TORX@- type a7 


‘ head) attaching the regulator to the alternator 


rear housing. Remove the regulator, with brush — 


holder attached, from the alternator: 


ALTERNATOR 
.. , ASSEMBLY 


- >. REGULATOR - 
.. ASSEMBLY 


_ J3257-1A 


2. Hold the regulator in one hand and break off the 
_~ tab covering the "A" screw head with a 
_ screwdriver. 





as two screws (T20 TORX@: :type head) 


attaching the regulator to the brush holder. 


__ Separate the regulator, attaching nuts, brushes _ 
and ee page’ from the een holder. 


AeCutaion a ee 
" ASSEMBLY 


BRUSH 
~ HOLDER 


. Scribe a line across the end housings and 


stator laminated core for ysiCrence ae | 


. alternator assembly. 
.' Remove the three through bolts. — 


Separate the front housing and rotor assembly | 


_from the: stator and rear housing. It may be 
"necessary to tap the front housing with a plastic _ 


tipped hammer to loosen the front housing from » 
the stator core. 2 


FRONT HOUSING _ 2 
Pee REAR HOUSING 
“ ' » AND STATOR 


“THROUGH 
~ BOLTS 


 §3259-10__. 
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DISASSEMBLY AND ASSEMBLY (Continued) 













: 7. Remove the.three. stator lead terminals from. — 
_ the rectifier. If the terminals are soldered in. 
_— place, unsolder the connections using.a 100- © 

“* watt soldering iron. Do not allow the soldering 

iron to overheat the rectifier. Use needlenose 

pliers to pull the stator lead terminals upward 

from the rectifier assembly. Separate the stator 


from the rear housing.” -*, 


- "$3695-1A 

















33260-1A Remove the four rectifier assembly attaching 
_screws (T20. TORX@-type head). Remove the 


rectifier assembly from the housing. 


10. Using a suitable arbor press, remove the 
- bearing from the rear housing. Support the 
housing close to the bearing boss to prevent 

- housing damage. | _ eg 






. Some alternators are designed with ‘a - 
connector block. In these designs, the 

_ , terminals are not soldered to the rectifier. Using | 
~ a shop made tool, carefully pry the connector |. 
“block straight up to avoid bending the terminals. | 







RECTIFIER. 
ASSEMBLY 





- REAR 
BEARING 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. ean the rotor in a soft jaw vise. 


12. 


‘Remove the pulley nut with a socket wrench. 


| Alternator_—integral Regulator 


_ RATCHET 


ALTERNATOR . . 
"" PULLEY © 





SOCKET _ ts 
= ° >" ALTERNATOR 

7, PULLEY NUT. 
ALTERNATOR 
FAN | a. PULLEY 


- J3687-1A 


Remove the screws - attaching ‘the bearing 


13. Ramove the daiwasher, ‘drive sulle fan and 16. 
fan spacer from the rotor-shaft. | -_ retainer to the irom housing and remove the 
14.” Remove the housing from the rotor and remove _ "retainer. | 
. the rotor from the vise. - 17. Remove the beatin from the front housing, If 


> 15. 


Remove the front rotor stop from the rotor 


‘shaft. Do not remove the stop ring. from ‘the 


the bearing will not slide out, remove it using a’ 
suitable arbor press. Support the bearing close 


to the bearing boss to piven damage to the 


34-17-12 


ce orate unless it is damaged. . | housing. 


FRONT 
HOUSING 


FAN 


PULLEY 


NUT 









WASHER © 





FAN 
SPACER | 
J3263-2A | . 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Cleaning and imapeGion. 


~ CAUTION: When rebuilding an intounal 
alternator, use only high-temperature bearings. 

. Use of standard parts will result in alternator 
failure. 


1. 


Wipe the stator, rotor and front bearing with a 


clean cloth. Do not clean these parts with — 


solvent. 


Rotate the front bearing on the drive end of the 
rotor shaft. Check for any scraping. noise, 
looseness or roughness. Look for excessive 
lubricant leakage. If any of these conditions 
exist, replace the bearing. | 


Inspect the rotor shaft rear bearing since for 
roughness or severe chatter marks. Replace 
the rotor assembly if the shaft is not smooth. 


Place the rear bearing on the'slip ring end of the | 


rotor shaft and rotate the bearing. Make the 
same check for noise, 


Inspect the rollers and cage for damage. 
Replace the rear bearing if these conditions 


exist or if the lubricant | is lost or contaminated. 


Check the slip rings for nicks and scratches. 


These may be removed by turning down the slip - 


looseness and. 
_ roughness as was made for the front bearing. 


Alternator_integral Regulator 


10. 


ee 


rings. Do not go beyond a-minimum diameter of 
31mm (1.22 inches). 


If the rings are paaly 
damaged, replace the rotor assembly. 


Check all wire leads on both the rotor and stator 


_ assemblies for loose or broken connections. 


Check the windings for burned insulation. 
Replace parts that show signs of burned 
insulation. 


Check the pulley and fan for puceecive 
looseness on the rotor shaft and for cracks or 
other damage. Replace any pulley or fan that is 


loose, cracked or bent out of shape. 


Check both the front and rear housings for 
cracks, particularly in the webbed areas at the 


~ mounting ear. epiace a | damaged or "cracked | 


housing. 


' Wipe the heat transfer grease from the rectifier 


assembly base and rectifier mounting areas of 
the rear housing with a clean cloth. 


Replace the brushes if they are worn. ‘shorter 


than 6.35mm (1/4. cn) from the shunt. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


31-17-13 


31-17-14 | |. .._Alternator—Integral Regulator _ 31-17-14. 





DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


Refer to the following lati for Alternator/ 
Regulator ASSP: | | 


RECTIFIER 


i , ae , - , ASSEMBLY 
THROUGH - 2 Be 8, Seah ehy: SCREWS (8) 


-N803090-S7M 








BOLTS (3) , 
SCREWS (2) 378466-S2 NUT AND WASHER 
-N803095-S36 \ | ASSEMBLIES (2) 

: N621900-S36 


REAR 
BEARING 
104304 








BRUSHES (2) 
10347 _ BRUSH 
: SPRINGS (2) 






10349 : pero REAR HOUSING) STATOR 
| ER 10334 . 10336 
10351 | | 
BEARING _ Eee 
10A355 BEARING — HOUSING 49370 








10333 


NUT 
351124-S36 








SCREWS (3) 
389217-S2 | 


J3256-2B 


Install the bearing in the front housing. Press on 
the outer race only. 


Position the bearing retainer on the front 
housing and install the attaching screws. 
Tighten the screws to 2.8-4.8 N-m (24-42 lb-in). 


RATCHET 


If the stop ring was removed from the rotor — 


shaft, install a new ring by sliding it over the end 

of the shaft and into the groove furthest from 
the pole piece. Do not open the ring with snap 
ring pliers as permanent deformation of the ring 
will result. 


Install the rotor stop on the rotor shaft with the 
recessed side against the stop ring. 


SOCKET 
ALTERNATOR 
" PULLEY NUT 
ALTERNATOR Pale a 
PULLEY Py. ALTERNATOR 


PAN: « " PULLEY 


Install the rotor in the front housing and clamp 
the rotor in a vise equipped with protective jaws. | 


Install the fan spacer, fan, drive pulley, 
flatwasher and nut on the rotor shaft. Tighten 
the nut to 82-135 N-m Sag 100 lb-ft) with a 
socket wrench. 3 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. 


10. 


Remove the rotor and housing assembly from — 
the vise and check for free rotation of the rotor. 


in the housing. 


Support the rear housing close to the bearing 
boss to prevent damage to the housing and 
install the bearing using a suitable arbor press. 
Press the bearing into the bore until it is flush 
with the outside rear surface of the housing. 


Wipe the rectifier assembly base plate with a 


clean cloth. Apply a 2.0mm (3/32 inch) wide by 


20mm (3/4 inch) -long strip of Ford Heat Sink . 


Compound ESF-M99G138-A or equivalent, 


lengthwise across the rectifier assembly base’ 


plate. 


Wipe the rectifier mounting surface of the rear 
housing with a clean cloth and seat the rectifier 
into the recessed mounting area. 


. CAUTION: The. rectifier. assembly is cooled by 
conducting rectifier heat directly into the rear 
housing. Failure to remove foreign material from 
the mounting surfaces or failure to apply heat 
sink compound may cause rectifier overheating. 


11. 


12. 


13. 


14. 


15. 


Install the four rectifier assembly attaching 
screws. Tighten.the screws to 2.8-4.0 N:m (25- 
35 Ib-in). : 


Position the stator jess in the rear housing 
and align the scribe marks made during 


‘disassembly. Push the three stator terminals 


onto the rectifier blade terminals. Solder 


securely using resin core electrical solder if the _ 


terminals were previously soldered. Work 
quickly to prevent overheating the rectifier. 


. Wipe the rear end bearing surface of the rotor 


shaft with a clean; lint-free cloth. 


Position the rear housing and stator assembly 
over the rotor and align the scribe marks made 
during disassembly. | 


Seat the machined portion of the stator core . 
_into the stop in both end housings and install 


the housing through bolts. Tighten the bolts to 
4.1-6.7 N-m (35-60 Ib-in). Spin the rotor to 


- check for free movement: 


* 16. 


Position the two nut and washer assemblies | 


into the retaining slots in the brush holder. Tip 
the holder back~slightly so that the nut and 


‘washer assemblies fall to the nut side of the 


slots. Insert the brush terminals past the 
washers and into the slots... 





J3265-1A 


Alternator—integral Regulator 


REGULATOR 
ASSEMBLY - 


' BRUSH - 
HOLDER 
ASSEMBLY 


J3266-18 





17. Wipe the regulator base plate with a clean 


cloth. Position the regulator against the brush 
holder and install the regulator to brush holder 
attaching screws. Tighten the screws to 2.3-3.4 
N-m (20-30 Ib-in).. 


. Cover the head of the A terminal screw head 


with electrical tape. 


. Place brush springs in brush Holder Locate 


brushes in brush holder and hold in place with a 


_thin,. flat piece of steel (retaining tool). Loop the 


brush leads toward the oe) end of the einen 
holder. 


SLIDE INTO . HOLDER 
. -ALTERNATOR 


/  J3837-1A 


20. Wipe the regulator mounting diracé of the 
~. alternator rear housing with a clean cloth. 
. Position the regulator and brush holder 
- assembly in the alternator rear housing and pull 
— the retaining tool. . 


. Install the regulator attaching screws. Tighten 
the screws to 2.8-4.0 N-m (25-35 Ib-in). 
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SPECIFICATIONS | 





rs ee oe 
[Puley Nat ——SSSS~*& Cita] t000) 
TTivough Bot —SSS~S~S~dSC 8 
[Reciir Assembly Mouning Screw | 26-4 | 2595 
[Brush older Mouning Screw | 2904 | 2000 
[Regueior Mouning Scrow «dite | 2505 





‘SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS ROTUNDA EQUIPMENT 


Tool Number | Description se Description | 


T63L-8620-A Belt Tension Gauge | 021-00019 . . Belt Tension Gauge’ 
T65P-10300-B Alternator Pulley Remover Dwell-Tach-Volt-Ohmmeter | 


—_ CJ3270-1C 
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31-43-10 | Alternator Electric Regulator 
SECTION 31-43 Alternator Electric Regulator 
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Charge Indicator Lamp Regulators es tea ecaunes 31-43-71 


VEHICLE APPLICATION 


All Models 


VEHICLE APPLICATION ......:.../...:2...... 31-43-1 





DESCRIPTION AND OPERATION 


The electrical charging system incorporates an 
- electronic voltage regulator which is 100 percent 
solid-state, consisting of transistors, diodes, and 
resistors. THe working functions are achieved using 
electronic components arranged in three basic 
circuit divisions as follows: the output stage, the 


voltage stage, and the solid-state relay. Some ~ 


models also have an overcurrent protection circuit. 
Regulators marked "overcurrent protected" will 
automatically shut off if there is a short in the field 


circuit. When the problem is corrected the regulator — 


will reset itself. 


The production-installed regulator is “feleased 
under two separate part.numbers with color- codes. 
The .units look alike, but are not interchangeable 
with the regulator wiring harness connector plugs. 
The service part regulator is interchangeable 
between systems. 


“One of these units.is used on a yeniciss equipped 
with an ammeter, the other on vehicles equipped 
with an alternator warning indicator lamp. The 
regulators are calibrated and preset by the 
manufacturer. No adjustment is required or possible 
on these units. 





Charge Indicator Lamp Regulators 

Closing the ignition switch energizes the warning 
lamp and turns on the regulator output stage. The © 
alternator is now receiving maximum field current — 
and is ready to generate an output voltage. Once the 
alternator rotor speed increases from. zero, its 


output and stator terminal voltages increase from 


zero to system ego level determined BY 


‘regulator setting. 


When the ignition ain is turned to OFF, the 
solid-state relay circuit causes the output stage to 
be.turned off, interrupting all current flow. through 
the regulator so that there is no stand- by current 
drain on the eaten 


BATTERY TERMINAL 
OF STARTER RELAY . 


GREEN-RED 
CHARGE STRIPE 
tINOICATOR 
LIGHT 


ACCESSORY 
TERMINAL - 


= eatrery  |\'IGNITION 


SWITCH cop OHMS ow! 
. ALTERNATOR) write ( 
. ALTERNATOR OUTPUT NOT | ELECTRONIC 
Cee ee TERMINAL VOLTAGE 


(BAT) —— REGULATOR 
DIODE RECTIFIERS 


WHITE-BLACK 
STRIPE 


SLIP RINGS 


J1210-10 
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DESCRIPTION AND OPERATION (Continued) 


Ammeter Regulators 
BATTERY. TERMINAL 


The operating principle for the regulator used in "7" OF STARTER RELAY wiry aMMETER | 
ammeter-equipped vehicles is much the same as” BATTERY VECO W | arr, 
the indicator lamp type. : —_ oat" A WHITE DOT | : 

8 - ALTERNATOR! 


OUTPUT TERMINAL USED wiTH 


















(BAT) ¥ »; SHUNT 

TYPE | 
ALTERNATOR ee LECTRONI 
———_—— AMME SPE BONe 


TER VOLTAGE 
R REGULATOR 








IGNITION 
TERMINAL ! 






IGNITION” stripe | 
“SWITCH ae 


STATOR WINDINGS 
STATOR 


a TERMINAL 


: O 5 








| 
" GREEN-RED } 
| 
| 









‘| FLD. 
JS: ORANGE/LT. BLUE 


= SLIP RINGS | / J1208-1P 









ORANGE-LIGHT LIGHT BLUE 


STRIPE 
. BLUE STRIPE 










ne 
eanseated 


a WHITE-BLACK 
| TO 500 OHM RESISTOR STRIPE | 
[7] ano INDICATOR LAMP a \ 

: ppacoeenusoncnen RESBRDERRSRSRRRGRRAARAR RES 
oe Snipe - os | ALTERNATOR~S 

| ELECTRONIC = : 
REGULATOR = | : 

. } : _ORANGE-. BLACK-RED 





WIRES 36, 38, 38A 
WELDED , 
BLACK-RED 

= - STRIPE 
| ~ ea, 


i 
ey YELLOW- 
RFE YELLOW , WHITE DOT 
CAPACITOR - <4 . } 















@,> , 


a _ BLACK-RED. ; 
: ‘ STRIPE : | 
s . ; a . 
To. — 8a BATTERY 


. /_7 
: Ww 
GROUND 
STARTER 
J3858-2A 


MOTOR RELAY 
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DESCRIPTION AND OPERATION porns?) 


TO AMMETER AND: 
IGNITION SWITCH 


ALTERNATOR 
STRIPE — 


ELECTRONIC GRAY 


REGULATOR , COLORg | 
CODED ANY 
| LIGHT/BLUE 


a ‘ ORANGE-LIGHT 
BLUE STRIPE 


7 | _  GREEN-RED. 


L- BLACK-RED 
iy STRIPE . 


RFI YELLOW YELLOW-WHITE | 
CAPACITOR DOT 


| WIRES 36, 38 
| : 38A WELDED 


COS 


wal 
(Ce | 
y, 


STARTER MOTOR 
“RELAY fe 8 


Application 


Whenever the system components are being 
replaced, the following precautions should be 
followed so that the charging system will work 
properly and components will not be damaged. 


te, Always use the proper alternator in the system 

. being serviced. Older model alternators, if used 

in the present system, will have a_ slightly 
reduced. output. 


Never use an. electromechanical ragulator in 
the new charging system. The connector plug 
on the new system wiring harness will not index 
properly with the electromechanical regulator. 


The electronic regulator connector plugs are 
color coded for proper installation. Always use 
the black color coded regulator in systems 
which use the warning lamp indicator. The gray 
color coded regulators must be used’ in 
ammeter gauge systems. The clear coded 


_regulators are service parts and may be used i in : 


either system. 


The charging system uses a 500- oh resistor . 


on the back of the instrument cluster. on trucks 
with warning indicator lamp. Do not replace this 
item with the 15-ohm resistance wire. 





CHARGING SYSTEM WITH ELECTRONIC REGULATOR AND AMMETER | 


NOTE: ELECTRIC - 
CHOKE FEED DOES 
NOT APPLY TO. EEC 
APPLICATION ON 
CALIFORNIA V-8 
- ENGINES’. 


BLACK-RED 
STRIPE 


oa v oars: 
BATTERY GROUND | 
J3859-2A 


Visual Inspections 


1. Check battery for at least 12.48 volts using | 

Rotunda Battery Tester: 041-00002 or | 
equivalent. Check and’ clean all terminal — 
connections at battery; alternator, and 
regulator. | 


Check alternator drive belt for proper tension | 
using Belt Tension Gauges T63L-8620-A, 
Rotunda 021-00019.or equivalent. 


CAUTION: Ensure field terminal connector is 
installed on the ''field'’ terminal stud at 


|. alternator and not the ground stud. 


Always disconnect the connector plug from the. 
regulator before checking alternator output with test _ 
probes or a jumper wire. 


Always disconnect the connector plug from .the 
regulator before removing the regulator mounting _ 
screws. Removing the connector from an 


‘ungrounded regulator with the ignition switch in 


RUN will destroy the regulator. 


Be sure to disconnect electric choke wire from 
Stator terminal at alternator when trouble-shooting 
charging system. Check electric choke wire for a 
ground condition. | 


Never attempt to polarize or test the. alternator by 
grounding the field circuit, as this will destroy the | 
regulator. (Overcurrent- -protected regulators will be * 


temporarily inactivated, le field ground is ; 


eliminated. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


31-43-4 me 7 . ae Alternator Electric Regulator : | 31-43-4 





REMOVAL AND INSTALLATION . SPECIAL SERVICE TOOLS 













SPECIAL SERVICE TOOL | 
Number Description —_ 
T63L-8620-A Belt Tension Gauge 


_ Electronic Regulator 
Removal . | 
1. Disconnect the battery ground cable. 

2. Remove regulator mounting screws. 

3. Disconnect regulator from wiring harness. 


CA5760-1F 


Installation 

1. Mount new regulator an 
2. Connect new regulator to wiring harness. 

3. Connect battery ground cable: | 
4.. Test the system for proper voltage regulation. 


[umber | Deeerpton SSS 
Got Tension Gauge 
[ovo | Battery esr 


ROTUNDA EQUIPMENT sis " 





CA7332-1D 


e 
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VEHICLE APPLICATION — 


All. E-150—E-350, F-150—F- 350 and F- Pras aes 
Models. 


_ DESCRIPTION AND OPERATION 

The lighting system’ includes the front headlamps 
(Section 32-03); .the parking, rear, license, and marker 
lamps (Section 32-21); the turn signal and hazard 
32-61). 


DIAGNOSIS ‘AND TESTING 


flasher (Section 32- 41), and me interior lamps (Section ; 


Before performing any lighting’ system tests; ensure 


the battery is in a fully charged condition and all battery 
cable connections. are clean and. tight. 


A visual inspection is an:important-part of the lighting 
system test. Check for wires with frayed or damaged 
insulation, .. loose -connections and. proper harness 
routing. Refer to the Truck Wiring Diagrams Manual. 


Any problems found by ‘the visual inspection should 
be corrected before pevonning further tests oi ine 
lighting system. | 


For example, a loose ground strap between the 


engine and body dash panel may cause‘an intermittent 


operation of the lamps and gauges. Inspect and tighten, 
if necessary, the ground strap attaching screws at the 
back of the engine and the body dash panel. If a No. 10 


- screw is required, use Part No. 42367-S36 hex washer 
| head tapping screw. 


NOTE: Any screws or bolts used for attaching the ; 
engine-to-body ground strap must have an "S36" finish 
(zinc plate- plus dichromate dip). 


| Diagnosis Guides 


- The following Diagnosis Guides provide steps to take 
when trying to isolate lighting. system problems. | 


Check for burned out bulbs or fuses before 
proceeding and replace as necessary. ! 


NOTE: ‘All Models Use headlamp switch with circuit 7 


ea for headlamps only. All other lamps are on-a 
fuse. | 


Refer to Testing Guide to verify headlamp switch 
. oY ‘and condition. | 
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~ CONDITION 


HEADLAMPS | 
~ All exterior lamps do not light. 


POSSIBLE CAUSE 


. Loose wiring connections. 









3 RESOLUTION — 
1.1. Check and secure connections at 


headlamp switch and dash panel 
‘connector. 


fe. Check power to and from 
'* headlamp switch. mepalte as . 
necessary. 


3. Check ground c circuit from bulbs. 


4. Verify condition. Replace 
headlamp switch if necessary. 































. Open circuit in wiring. 











3.. Bad Soin. 


4, Worn or damaged headlamp 
. Switch. ‘ 








Secure ‘connections to headlamp 
and ground. 


| 2. Replace sealed beam. 
3. Repair or replace as required. 


., Loose mangle connections. 






~ One headlamp does not work. 








. Sealed bean bulb burned gunk 
. Corroded socket. . 





















‘All headlamps out — park and 
taillamps OK. — 


Check and secure connections at» 
dimmer switch Ang neateme 
switch. 


| 2. Check dimmer switch operation. ope 

‘|’ Inspect for corroded connector. 
Replace as required. 

3. Verify condition. Replace 

+ headlamp switch if necessary. 


4. Repair as required. 


. Loose wiring aoe 





-2.- Worn or. damaged dimmer switch. : 













ee 


> 


3. Worn or- damaged headlamp 
‘ . gwitch. | Seeae 






4. Open circuit in wiring ¢ or poor’ ; 
ground. 









Check and Te SAnecion at. 
dimmer switch and headlamp . 
Switch.: 


2. Check dimmer Switch operation. 
Inspect for corroded connector. 
Replace as required. 


. Repair as required. 


Both low beam or both high beam 
‘ headlamps do not work. .. 





. Loose wiring connections. 





. Worn or damaged dimmer switch. — 















Open circuit in wiring. . 
. Bulb burned out: ~~. 

_ Open wiring or poor ground. 
: Corroded bulb socket. _ 









 TTAILLAMPS 


. Replace bulb. 
|) One taillamp out. 





13. Repair or replace socket. 













3 

; . 
‘2. Repair as necessary. 
3 

1 


. Secure wiring connections where | 
- accessible. 


2. Check operation of front. t park and 
marker lamps: Repair as _ 

i necessary. | 

3. Replace if blown. 


_-| 4. Verify condition. Replace . 
‘{° headlamp: switch if necessary. — 


| Al taillamps and marker lamps out ~ 
ee cea Pe OK. 






. Loose wiring connections. - ” 








. Open wiring:or poor ground: © 











| 3. Blown fuse. 7 | 
; Damaged headlarnp switch, 


















_TSTOPLAMPS - | 
Stoplamps do not work... _ 






| 1. Replace fuse or C.B. If fuse or 
“|: .C.B. blows again, check for short 
|. circuit. (See Section 34-31.) 


| 2.°Check tum signal operation. 
‘|: Repair as necessary. 


| 3. Secure’ connection at sonene 
~~ Switch... 


4, Replace stoplamp switch. 
Repair as required. 


Fuse or circuit breaker C1 B. 3) 
bela out. .: 










. 2 Worn or damaged tt tun n signal 
: Circuit. . 


Loose wicing connections. : 









4. Worn or ‘damaged stoplamp switch. 
: Open circuit in wiring. 


_ CK3898-2H 
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" CONDITION ~*«| -.~~«POSSIBLE CAUSE RESOLUTION | 






STOPLAMPS (Cont’d.) 


“ . Disconnect wiring connector from 
Stoplamps oy on continuously. 


switch. If lamp goes out, replace — 
switch. 










. Damaged stoplamp. switch. 


. If lamp stays on, check for internal 
short circuit. Repair as necessary. 





. Internal, enor in wiring. 












PARKING LAMPS | 
One parking lamp out. . 


: Bulb bumed out. — . Replace bulb. 
: Open’ wiring or poor ground. © 


. Corroded bulb socket. 


. Repair as necessary. | 





. Repair or replace socket. 















All parking lamps out. - . Loose wiring connections. . Secure wiring connections. 





.. Bulbs bumed out. Pa .. Replace bulbs. 


. Bulb bumed out. 





SIDE OR ROOF MARKER LAMPS | 








1 
2 
3 
1 
do Repair as necessary. | 
1 
1. Replace bulb. 
2 


1 

2 

3 

1 
2. Open wiring or poor ground. 
2 : 

1 

2 


i ss cee a . Check socket for corrosion and | 


good ground. Repair as required. 





2. Open circuit or poor ground. - 














TURN SIGNAL LAMPS . Fuse or C.B. bummed out. 


| | . Replace fuse or C.B. If fuse or 
All tum signal lamps do not light. — 


C.B. blows again, check for short. 
circuit. (See Section 34-31.) 


2. Substitute a known. good flasher. 
_ Replace if required. . 









2."Wom or damaged turn signal 
flasher. | 













. Loose wiring connections. 3. Secure connections where 


accessible. 





4. Open circuit in wiring « or poor 


. Repair as required. 
ground. — 7° - 








5. Check continuity of switch’ 
assembly. Replace tum signal 
switch and wiring assembly if 

- necessary. 


5, Damaged tum signa switch. 









Turn signal lamps light but do not. 
: flash. 


. Wom or eemagee turn signal 
_ flasher. 


. Substitute a known good flasher. 
Replace if required. 









2. Poor ground. . Repair ground. 





Front turn signal lamps do not light. | 1. Loose wiring connector or open . Repair wiring as requiréd. 
| circuit. _ | 


Rear turn signal lamps do not light. |-1. Loose wiring connector or open. | 1. Repair wiring as required. 


7 eit = circuit. | 
One tum signal lamp does not light. | 1. Bulb bumed out. Ra : _ | 1. Replace bulb. 





. Open circuit in wiring or ‘Poor . Repair as required. 
ground. a a 


. Bulb bumed out. 






LICENSE LAMPS . 
One license one does not ight. 






. Replace bulb. 












. Repair as required. 


: Open circuit in —_ 
. Bulbs bummed out. 





All license Tarps do not sca 






1 
2 

“| 1. Replace bulbs. 
2 


. Open circuit in wiring or poor 


2. Repair wiring as required. | 
ground. a | 





Damaged headlamp s switch, .. : 13. Replace switch. 


CK6729-2D 
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_ CONDITION POSSIBLE CAUSE _- 


HAZARD FLASHER LAMPS - 
Hazard flasher lamps — do not flash. . , 


BACKUP LAMPS 


ae lamps — one lamp does not function. 


Backup lamps — both lamps:do not function. 


INSTRUMENT PANEL LAMP(S) 
...Instrument panel lamp does not light. 


DOME LAMP | 
Dome lamp does not come on when . 
door is opened. .- Peg | 


Dome lamp stays on. -: 





PRNO21 LIGHTING = 
Poor PRND21 lighting. 


te 


MAP/DOME LAMP (RPO) 
Map lamp does not come on when 
Switch is actuated. 





Map lamp stays on. - al 








eoane Syien —— Service. 


. Fuse or C. B. ‘bumed out. 


2. Worn or damaged hazard flasher. ee 


. Worn or damaged turn signal operation 
. Open circuit in wiring. 


Worn or Gamage? hazard flasher switch. - 


* . 


. Bulb burned out. 

. Loose wiring connections. 
. Open circuit in wiring. 

. Fuse or C.B. burned out. 


. Backup lamp switch out of adjustment. 
. Worn or damaged backup lamp Switch. 

. Loose wiring connections. - 

. Open wiring or poor ground. 

. Bulbs burned out. 





Bulb burned out. 
; Fuse burned out. 


Open Circuit in wiring, rheostat or printed 
circuit board. 


} Connector loose. © 
. Blown fuse. 


Bulb burned out. 
. Open circuit in wiring. : 
. Worn or damaged door jamb switch. 


. Worn or damaged door jamb switch, _ 
. Worn or Ghoccins adel main lighting switch, 


. Burned out bulb. 
» Weak bulb. 
Wiring. — | 


|. Worn or damaged dial. 

. Worn or damaged pointer. 

. Paint overspray. 

. Bulb burned out. 


. Blown fuse. . 
. Open circuit in wiring. 
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. Worn or damaged switch in-lamp assembly. 
. Worn or damaged ‘switch i in lamp assembly. 
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RESOLUTION _ 


. Replace fuse or C.B. If fuse or C.B. blows. 
again, check for short circuit. eee Section’ 
34-31.) 

. Substitute a-known good dasha Replace 
flasher if damaged: 

. Repair turn signal system. . 

-4.-Repair as required. 


. Repair or replace the turn signal switch and 
_~ ‘wiring. assembly which includes the hazard 
'. flasher switch. | 


; Replace bulb. 
. Secure connections where accessible. 
. Repair as required. 7 vy 





. Replace fuse or C.B. If fuse or C.B. blows 
again, check for short Circuit, (See Section ; 
34-31.) - 

. Adjust switch. 

. Replace switch: 

. Secure connections where accessible. 

Repair as required. | 

. Replace bulb. 










. Replace bulb. : 

. Replace fuse. If fuse blows again, (See 
Section 34-31). . 

. Check for a short circuit. Repair as required. 


1.. Secure and/or replace. . 

. Replace fuse. If fuse blows again, check for 
short circuit. (See Section 34-31.) | 

. Replace bulb. ee 

. Repair as required. ~ 

. Replace door jamb switch. - 

. Replace switch. 

deta main ighting switch. 








3 
4 
5 
1 
2 





1. Replace bulb. 
2. Replace bulb. 
. Check wiring for high resistance. If resistance 
is high, repair or replace as required. — 
. Check for total lens illumination. Replace dial 
if necessary. 
. Check for pointer illumination at all dial 
“positions. Replace pointer. if | bisceees 
chases dial. 

















1 Replace bulb 
2. Replace fuse 

3. Repair as required 
4. Replace lamp assembly. 
— lamp assembly. 
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Testing Guide 
Headlamp Switch 


The following test provides a continuity check jor: the 
headlamp switch to verify. switch condition. If the switch. 
fails to show continuity as indicated in the test, er 


switch. 


' HEADLAMP SWITCH — BENCH CHECK CONTINUITY 


Daytime Illumination 


-RHEOSTAT 


CONNECTOR 11A646 
~ @ Terminal DN — Daytime umination 
_ @ Terminal IGN — DN Feed 

e Terminal B1 — ‘Headlamp Feed 


; e Terminal Bo — Park/Rear/Instrument Panel | 
Lights Feed 


e Terminal D1 — Dome Lamp Feed 
 @ Terminal D2 — To Dome Lamp 
@ Terminal H — To Headlamps” __ 
@ Terminal a To Parking/Rear Lamps 
@ Terminal | — To Instrument Panel Lamps 


@ Rheostat — Provides variable resistance 7 
between Terminals R and | 


SWITCH POSITION | CIRCUIT CONTINUITY | yO 


@ ‘Ignition Switch ON 

@ Headlamp Switch OFF 

-Parking/Rear Lamps 

@ Headiamp Switch ON — first stop position 


Headlamps 


@ Headlamp Switch ON — second stop position 


Instrument Panel Illumination 
@ ROTATE Headlamp Switch Knob 





Closed Circuit — IGN Terminal to DN Terminal: _ 


Closed Circuit — DN Terminal to | Terminal 
Be Terminal to R Terminal 


Closed Circuit — DN Terminal to | Terminal 
B2 Terminal to R Terminal 
B1 Terminal to H Terminal. 


Variable Resistance — Between Terminal R and Terminal | | 
CK10144-2B 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


- 32-01-6 __ Lighting System General Service | 7 32-01-6 





HEADLAMP SWITCH CONNECTOR CHECKOUT 


1. Replace burned out bulbs and fuses before proceeding. : 
— 2. A 12-volt test lamp and jumper wire will be required. 
3. When necessary to trace and/or service the various circuits, refer to the respective vehicle wiring diagrams. 
' 4. Terminal identification used on connector checkout procedure corresponds with actual identification on headlamp 
switch. 
5. Perform checks in sequence as shown. aor | _—— | 
| OPERATION ek | _.. RESULT ah 


Ea Connect a 12-volt test ep between Terminal Bi and Test lamp should light. If not, trace circuit back to fuse 
a Beet ground. | link and service as necessary. 


ee Connect a 12-Volt test mp between Terminal B2 and Test lamp should light. If not, trace circuit back to fuse 
ag | oe ground. | panel and service as necessary. | 


ee 


neadlanne should light. If not, trace Circuit H back to - 
headlamps and service. ff circuit is OK, check aroune 
circuit om neacianps to aroun: 
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HEADLAMP SWITCH CONNECTOR CHECKOUT — Continued a hs —— 


| OPERATION . : 
ry Connect a jumper wire between Terminals B2 and R. 


[5) Connect a 12-volt test lamp Between Terminal IGN 
aoe a good oe ; | 





RESULT | 


Parking lamps, rear lamps, and marker lamps anould 
light. If not, trace Circuit R and.service as necessary. 
If Circuit R is OK, check grown Circuit from lamps to. 
ne | 


With ignition switch in the RUN position, the test lamp 
Should light. If not, trace circuit back to ignition switch 


.and service as necessary. 


| Liquid crystal display lamps only, should come on, full | | 


bright. If lamps do not light, trace Circuit DN back to 
lamps and service as necessary. If Circuit is OK, 


_check ground circuit from lamps to ground. 
_NOTE: No other instrument panel lamps will light = 


during this test. 


Instrument panel itumination lamps only, should come 
on, full bright. If panel lamps do not light, trace | circuit 
back to lamps and service as necessary. If circuit is 
OK, check ground circuit from lamps to ground. 


.NOTE: Liquid crystal eee will not light a this 


test. 
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OPERATION 


{es Connect a 12- volt test lamp between Terminal D1 and 
a. good oe | 


Lighting System General Service| 
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RESULT 


Test Ewo should light. If. not, trace circuit back to fuse | 
"panel and service. as PROSE: 


~ 


With all vehicle doors closed, dome lamp should. light. 
If not, trace circuit D2 back to dome lamp and service 
as necessary. If circuit is OK, check egroune circuit 
from dome a to meee 
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VEHICLE APPLICATION 
All Light Truck Models. 
DESCRIPTION AND OPERATION 


Headlamps E- 150—E- -350 


Two type 2B rectangular headlamps are used. The 
lamps have two filaments each, one for low beam and 


one for high beam. The filaments are identified by the | 

numeral 2 or 2B molded into the glass lens. Headlamps — 
are controlled by the headlamp switch on the instrument .. 
‘panel and the foot-operated dimmer switch on the floor . 


to the left of. the clutch/brake pedal. 


Headilamps—F- -150—F-350 and Bronco 


Two" “aerodynamically ‘styled. headlamps - aré used. 
Each lamp uses a halogen: bulb. A burned out bulb. may 


be replaced’ without removing the headlamp. 
Headlamps are controlled by the headlamp switch on - 
the instrument. panel and the foot-operated dimmer. 


switch on the floor to the ioe or the laa plane pedal. 


Headlamp Switch 


The headlamp switch (Fig. 1) is a ‘eoinbination: three-. 


position switch that controls the circuits to the 
headlamps, exterior lamps (except stoplamps and turn 
signal/hazard warning lamps), instrument panel lamps 
and other interior lamps. A typical headlamp switch is 
shown in Fig. 1. Circuits are connected to the Swen by 
a molded multiconnector. 


The interior lamp. circuit is. routed through a rheostat. 


on the switch, which is controlled by rotating the switch 
~ control knob. This. circuit. is protected by a fuse in the 
fuse panel. 


NOTE: Refer to Section, 32-01, antiig System General 
Service, for diagnosis and testing of headlamp switch. 
Headlamps On Warning Buzzer 


With optional Headlamps On Warning, a seven- 
terminal buzzer replaces the six-terminal buzzer used 


with Key Warning. This.buzzer allows. dual function of — 
_ the Key Warning and Headlamps On Warning buzzers. 
The seventh terminal is connected to the taillamp circuit. 


(circuit No. 14); otherwise the circuits are identical. As in 
Key Warning, when the door is opened, circuit No. 159 
is. energized and if the headlamp switch is operated, a 
transistor is turned on to allow completion of the buzzer 
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FIG. 1 Typical Headlamp Switch 


- ground path (circuit No. 57). The buzzer will sontinué to . 


operate until either the headlamp switch is turned off or 


* the driver's door is closed (Fig. 2). The buzzer is located 


on the RH side of the instrument panel above the glove. 
compartment on F-150—F-350 and Bronco and to the | 


_ LH side of the steering column on Econoline. 


ADJUSTMENTS 


Headlamp Aim ~ — 


Before making any headlamp adjustments, perform 
the following preparatory steps: 


1. Remove ice or mud from under fenders. 


2. Verify that-all tires are inflated to recommended 
pressures. — 


3.° Check springs’ ‘for sag or “broken leaves. 


4. Take into consideration faulty wheel. alignment or 
‘improper tracking of the rear axle. 


5.” Verify there is no load in the vehicle other man the. 
fuel tank one-half full. 


6. Clean lenses and aiming pads. 


7. Check for bulb burn- out and proper beam 
switching. 3 
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8+! Ve aie LB 
- @, DRIVERS ‘HEADLAMP ' 


DOOR’ SWITCH 


SWITCH 
. 
| 


TRANSISTOR i 


See Sn 





_— — 


oe SWITCHES 7 
SHOWN IN 
NORMAL’ POSITION): 


_ BUZZER ‘B’ 
' SEAT 


4 
! 
- BELT 


“IGNITION \" WARNING : KEY WARNING - 
. SWITCH LAMP SWITCH 


B+ 





FIG. 2 Lamps-On Warning Buzzer ‘and Wiring Diagram 


“Set ‘and lock. the adjustable adapters, adach each — 
adapter to its mechanical aimer, and-aim meagan ps per — 
latest instructions in the kit. 


The equipment in Rotunda pisedianié Aiming Kit 107- . 
00001 or equivalent can be calibrated to accommodate 
: | | fo a a _ a Slight slope in the floor, making it usable almost any 
Perform headlamp aim adjustments with Rotunda place in the garage. However, area must be reasonably 
Headlamp Aiming Kit 107-00001, or equivalent. To aim _ flat. ue 


8. . ‘Verify that lamp output | is well toward normal new 
lamp value. 7 


9. coe the snide and allow to settle. 


the aerodynamically styled headlamps, the adjustable 
aimer adapters provided ‘in the kit must be used. 


Adjustment aimer adapter positions are moulded into. 


the. bottom eo? of the headlamp lens. _- 


TIGHTEN SCREW 
> TORAISE BEAM... 
LOOSEN SCREW 
TO LOWER BEAM. 


TIGHTEN SCREWTO | 
SWING BEAM RIGHT. . 
LOOSEN SCREW 
TO SWING LEFT. 


. K3836-1A 


FIG. 3 Headlamp Adjustment Shown Without | 
| ene Door or Trim Ring E-150—E-350 





Each headlamp. is. Sajusied by means i two s screws 


located under the headlamp door or trim fing as ero 7 


in Fig. 3. 


NOTE: Access doors are provided to allow endian 
adjustment without removing the’ headlamp door. - 


Always bring each beam into final position by turning. 
the adjusting screws clockwise so that, the’ headlamp 
will be held against the tension springs when the 
operation is completed. | | 


REMOVAL AND INSTALLATION . 


Headlamp Bulb—F-150—F- 350 and Bronco 
Removal 


WARNING—THE HALOGEN HEADLAMP BULB 
CONTAINS GAS UNDER PRESSURE. THE BULB 


MAY SHATTER IF THE. GLASS ENVELOPE IS 


SCRATCHED OR THE BULB IS DROPPED. HANDLE 
BULB CAREFULLY. GRASP BULB ONLY BY ITS. 


PLASTIC BASE. AVOID TOUCHING THE GLASS 


ENVELOPE. KEEP BULB OUT OF REACH: OF 
CHILDREN. ENERGIZE THE BULB. ONLY WHEN 


INSTALLED IN THE HEADLAMP. 


1) Check. that headlamp switch is in OFF: position. . 


2. Lift hood and locate bulb installed in. ‘rear of 
‘headlamp > body (Figs 4-and 5). 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


32-03-3 | Headlamp System | | 32-03-3' 





BULB | 
REAR FACE SOCKET ~— GLASS LOCKING 


OF SOCKET a verore 7 RETAINING 
| FLAT SIDE OF _—s— RING 


PLASTIC BASE 


MOUNTING UNLOCK © 


FLANGE 


PLASTIC - 


REFLECTOR a BASE ELECTRICAL 


CONNECTOR 
_  K11948-1A 


FIG. 4 Bulb Removal and Installation—F-150—F-350 
and Bronco |. 


3. Remove electrical connector from bulb by grasping 
wires firmly and snapping connector rearward. 


4. Remove bulb retaining ring by rotating 
_ counterclockwise (when viewed from rear) about 
‘one-eighth turn and sliding ring off plastic base. 
Keep ring as it may be used again to retain new 
bulb (Fig. 4). — | 


5. Carefully remove headlamp bulb from socket in 
reflector by gently pulling straight backward out of 
socket. Do not rotate bulb during removal. 


Installation 


1. With flat side of plastic base of bulb facing upward, 
insert glass envelope. of bulb into socket. Turn 
base slightly to left or right, if necessary, to align 
grooves in forward part of plastic base with 
corresponding locating tabs inside socket. When 
grooves are aligned, push bulb firmly into socket 

_ until mounting flange on base contacts rear face of 
socket. 


2. Slip bulb fetaining: ring over rear of plastic base 

- against mounting flange. Lock ring into socket by 

rotating ring clockwise. A stop will be felt when 
retaining ring is fully engaged. 


3. Push electrical connector into rear of siastictt bee 
until it snaps and locks into position. 


4. Turn headlamps on and: check nek proper 
operation. 


NOTE: A properly gine’ headlamp normally need 

~ not be reaimed after installation of this bulb. A 
burned out bulb should not be removed from the 
headlamp reflector until just before a replacement 
bulb is to be installed. Removal of a bulb for an 
extended period of time may allow contaminants 
(dust, moisture, smoke) to enter the headlamp 
body and affect the performance of the headlamp. 
When servicing the headlamp bulb, energize the 
bulb only while it is contained te the headlamp 
body. 





Headlamp Bulb E-150—E-350 
Removal 


1. Remove the Readianp retaining ring screws (Fig. 


- 6), and remove the retaining ring. Do not disturb 
the adjusting screw settings. 


2. Pull the headlamp bulb forward and disconnect the 


wiring assembly plug from the bulb. 
Installation 


1. Connect the wiring assembly plug to the new bulb. 
* ._ Place the bulb in position, making sure that the 
locating tabs of-the bulb are fitted in the positioning 
slots. 


2. Install the headlamp retaining ring (Fig. 6). 


3. Adjust the headlamp aim using the Rotunda 
_ Headlamp eve Kit 107-00001 or equivalent, if 
required. 


' Headlamp Switch 


F-150—F-350 and Bronco 
Removal 
1. Disconnect the battery ground cable. 


2. Remc«ve the wiper-washer and headlamp switch | 


knobs. Use a-hook tool to release each knob lock 
tab. | 


3. Remove the fog lamp switch knob, if so equipped. 
Remove the finish panel assembly (Fig. 7). 


> 


5. Unscrew the mounting nut. Remove the switch 


from instrument panel, then remove the. wiring 
connector from the switch (Fig. 8). ; 


Installation 


1." To install the switch, connect the wiring connector 
' to the headlamp switch, position the switch in the 
instrument panel and ‘install mounting nut. 


- 2. -Install the trim finish panel assembly. 


3. Install the headlamp switch knob. If so equipped, 
install the fog lamp switch. : 


4. Install the wiper-washer control knobs. Connect 
the battery cable, and check the operation of the 
headlamp switch. | 


E-150—E-350 


Removal © 
1. Disconnect the ‘battery ground cable. 


2. Remove the headlamp control knob and shaft by 
pressing the knob release button on the switch 
housing (Figs. 1 and 9), with the knob in the full ON 
position. Pull the knob and shaft assembly out of 
the switch. Unscrew the mounting nut or bezel nut.. 
Remove the switch, then remove the wiring | 
connector from the switch (Fig. 9). | 


Installation 


1. To install the switch, connect the wiring connector 
to the headlamp switch, position the switch in the 
instrument panel, and install the bezel and 
mounting nut. | 7 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


32-03-4 | nee | Headlamp System © _ . 3203-4 


RETAINER 


HEADLAMP ASSEMBLY | — 13011 


13005 (RH) 13006 (LH) ___ RADIATOR | FRONT. 


GRILLE SUPPORT ‘ + FENDER 


_ PUSH RETAINER 
N801192-S32 * 


WIRING 
ASSEMBLY 


_ NUT 
N621905-S36 
(2 REQ’D) 
TIGHTEN TO 
6.8 Nem 
(5 FT-LB) 


, . BULB 
N621905-S36 : | eee ASSEMBLY 
. (4 REQ’D) aa : | - 7 
TIGHTEN TO | 7 | ted : ; 2 
- 68Nm 
(5 FT-LB) : . 
LH HEADLAMP SHOWN 
‘RH ASSEMBLY SYMMETRICALLY , 
| OPPOSITE: : K10134-2C 





FIG. 5 Headlamp—F-150—F-350 and Bronco 


2. Install the knob and shaft assembly by inserting it Dimmer Switch 


all the way into the switch until a distinct click is 
heard. In ig instances it may be necessary to Removal ‘and Installation—F-150—F-350 and, 
Bronco Shown—E-150—E-350 Similar 
rotate the shaft slightly until it engages the switch- eee 
contact carrier. Pull the floor mat/carpet back in the area of the 
! switch, and remove the mounting screws (Fig. 10). 

Disconnect the wire terminal block from the switch. 

Install the switch to the floor, and connect the 


| terminal block to the switch. Replace the floor mat. 
4. Test lamps -for proper operation. eo ae RS Check dimmer switch operation. ’ 


3. Connect the battery ground cable. 
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RADIATOR 
SUPPORT 


WIRING 
ASSEMBLY 
14401 


ADJUSTING 
NUT ANO 
SCREW 
ASSEMBLY 
13A090 


BEARING 
13B160 
(6 REQ’D) 


BULB 
ASSEMBLY 
13465 


| RADIATOR 
GRILLE ASSEMBLY 


FIG. 6 Headlamp—E-150—E-350 


Headiamp System 


SPRING 


a) _ HEADLAMP 


“ADJUSTING 
RING-13037 


i (F 


"itt 
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BULB 
ASSEMBLY 


13007 . 
RETAINING 


RING 
13018 


in| | SCREW" 


390723-S 
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N803877-S2_ 
(4 REQ’D) 
CLUSTER ; 
10849 ° 
SCREW 
383938-S2 - 
(2 REQ'D) 
TRANSMISSION TIGHTEN TO 
INDICATOR — 1.35 Nem (12 IN-LB) CLUSTER , : 
ASSEMBLY-7B053 7 Jae | 10849 Fa : - 383938-S2 
VIEW SHOWING INSTALLATION OF (PRNDL) ~ (2 REQ’D) 
FOR AUTOMATIC TRANSMISSION = TRANSMISSION INDICATOR TIGHTEN TO 1.35 N-m 
; a | a COVER {MANUAL ONLY) (12 IN-LB) 
RH SIDE FINISH oe | eo 
FINISH PANEL PANEL 
PANEL ASSEMBLY © ASSEMBLY-044070 ASSEMBLY 
‘ 046854 04304 
cK Xe ——— > fee 
as 
ee 


/ a] CENTER FINISH” 
: PANEL ASSEMBLY 
e ~ < y<> y 


Cree 


/ 





INSTRUMENT 
PANEL {1 REQ’D) 


ASSEMBLY TIGHTEN TO 2.0-2.4 Nm | ' . LH SIDE FINISH PANEL 
04304 in % _ {18-27 IN-LB) | - ASSEMBLY-046B55 


RH SIDE FINISH PANEL 
ASSEMBLY-046B54 


K10500-2B8 


FIG. 7 Instrument Cluster—F-150—F-350 and Bronco 
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INTERVAL 


- B WINDSHIELD WIPER: 
WINDSHIELD WIPER’: 5 - SWITCH-17A553 - -” 


SWITCH-17A553 


LIGHTING SWITCH 
ASSEMBLY-11654 | 


_. ‘LIGHT SWITCH 
INSTRUMENT ~- NUT ASSEMBLY 
’ PANEL - 11650 





——— eS HEADLAMP 
aa) 11654 | 
NS. KNOB RELEASE. 


FINISH 
PANEL 


LIGHTS 


BEZEL: NUT 
11A656 


KNOB AND INSERT * ae 
_ ASSEMBLY-11661 i 


C= 
SCREW 


52814-S2 


x 


1.35-2.03 N-m oe ae 
(12-18 IN-LB) K4160-1C - 





FIG. 9 Headlamp Switch Installation—E-150—E-350 


SPECIAL SERVICE TOOLS. 
ROTUNDA EQUIPMENT 


10700008 = ts” 








Headlamp Aiming Kit | 


: | CK6756-1D 








NUT 
3501038-S2 ° 


WINDSHIELD WIPER 
CONTROL KNOB 
ASSEMBLY-17513 °.. 


LIGHT KNOB 
— SWITCH-11666 





K10591-28 


WIRING ASSEMBLY ~ 14401 


DIMMER SWITCH 
ASSEMBLY — 
13A024-A 


SCREW (2 REQUIRED) N800770-S8 


' K1070-1F 


FIG. 10 Headlamp Dimmer Switch 
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VEHICLE APPLICATION 


All E150-E350, F150- F350, F- sais Duty and Bronco. | 


Models. 


DESCRIPTION AND OPERATION 


| Stoplamp Switch . 


E-150—E- 350, F-150—F- 350, F- -Super Duty and 
Bronco 7 


The mechanical seein switch eer installed 
on the pin of the brake pedal arm, straddles the master _ 
cylinder push rod, but is not attached directly to the. 


push rod (Fig. 1). The switch assembly moves with the 
pedal arm when. the brake pedal is depressed. 


The switch actuating pin is held by spring pressure 
against the rear end of the push rod. Because of the- 
- Slight clearance between the eye of the master cylinder | 


push rod and the brake pedal arm pin, the pin and the 
“switch move forward slightly before the push rod moves 


_ when the pedal is depressed. This relative movement | 


between the switch and the end of the push rod moves 


the actuating pin rearward in the switch, closing the. 
switch contacts and completing. the circuit to the. 


stoplamps. 


_.When the brake pedal is released, the switch moves | 


rearward in relation to the push rod. The spring in the 
switch returns the actuating pin to its normal position, 
opening the switch contacts and interrupting the eleOH 
- to the stoplamps. 


_ REMOVAL AND INSTALLATION 
Front Side Marker Lamps 
E-150—E-350 | | 
Removal and Installation 


Remove two screws and lamp assembly. Disconnect _ 


socket from lamp body (Fig. 2). Replace bulb in socket, 


if required. Install socket: in lamp body and install lamp 
body to vehicle. 


Parking ‘Lamps 


F-150—F- 350, F-Super Duty and Bronco. 


Removal and Installation 


Remove headlamp assembly: attaching nuts and 
retainers (Fig. 3). Pull assembly away from support and 
disconnect socket from lamp. body. Replace bulb. 
Reverse procedure to install. Tighten er nuts to. 
6-8-N-m (4.5-6. ft-lb). 


E-150—E-350 
Removal and Installation 


' If lamp .body replacement ‘is required, remove 
headlamp trim ring and rim. Remove the lamp assembly - 
by removing two mounting screws and/or nuts and 
disconnecting the socket from the ee body. Reverse 
procedure to install. | _ 


Rear Lamps, 


F-150—F- 350 Style Side Pickup, Bronco and 
E-150—E-350 


Removal and ietaliatign 


To replace ‘a bulb in the BennGlOn taillamp. 
stoplamp, reflex and backup lamp, remove the screws 
that retain the lamp lens assembly to the vehicle and 
pull lamp lens away from vehicle (Figs. 4 and 5). Turn 


‘the. socket with the burned out or broken bulb 


counterclockwise and replace the bulb. Install by turning 
clockwise into housing. Install lamp lens and ening 


-. screws to vehicle. 


NOTE: If lamp body or lens is damaged, eeiace: entire 
lamp assembly. Lens and peoy: are not serviced 
separately (Figs. 4 and 9). | 
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PUSH ROD 


PUSH ROD EYE 
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15A424 
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FIG. 2 Front and Rear Side Marker Lamp—E-150— 
E-350 


F-150 — F- 350 Flare Side ene 


Removal and Installation 


The bulbs in the rear lamp body can be replaced by 
removing the lens retaining screws and pulling lens 
away from vehicle. 


To replace the lamp assembly, remove the three nuts 
from the mounting studs. Disconnect the two 
connectors (red-black stripe wire and wire with green 
insulator) inside the frame side rail (Fig. 6). Unhook the 
wires from the retaining clip and pull the wires out. Insert 
the studs of the replacement lamp body into the holes 
of the lamp mounting bracket. Tighten the stud nuts. 


Parking, Rear and Marker Lamps 


32-21-2 


- SWITCH 
CONTACTS 


SWITCH 
ACTUATING PIN 


STOPLAMP 
USWITCH SPRING: 


PEDAL MOVEMENT AS’ 
BRAKES ARE APPLIED 





Rear Marker Lamps 


E-150—E- 350 


* Removal and Installation 


‘Replacement of the bulb, the lamp assembly, or. the 
socket and wiring assembly requires removal of the 
lamp assembly from the side of the vehicle as shown in 
Fig. 2. Disengage the bulb socket from the rear-of the . 
lamp assembly by turning counterclockwise. With the’ 
socket disengaged the lamp bulb can be replaced. If the 
socket and wiring assembly is to be replaced, 


_ disconnect the wiring at the connector and around 


Screw. 


cieenge Plate Lamp 


All F-150—F-350, F-Super Duty (With Rear 
Bumper) and Bronco 


Bulb . 


Removal and Installation 


To replace the rear license lamp bulb, ‘rotate socket 
one-quarter turn from backside of lamp (Fig. 7) and 


remove me bulb. To install, reverse removal procedure. 


Eamp Assembly. 


Removal and installation 


_To remove the lamp assembly, push lamp assembly 
out from behind or pry out from outside (Fig. 7). To 


install, reverse removal procedure. 
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FIG. 3 Parking Lamp—F- -150—F-350,; F-Super Duty and ‘Bronco 


All F-150—F-350, F-Super Duty (Without Rear a 


Bumper) 

Bulb | 

Style Side Only . 
Removal and Installation 


1.) Remove screw etamningy rear license lamp cover to 
assembly. i 


2. Remove the bulb and replace with a new bulb. 


3. Install cover and screw to rear license lamp - 


assembly (Fig. 7). 
Lamp Assembly 


Removal and installation 


1. Remove. two screws that retain the sec eibly to 
license bracket. 


2. Disconnect wiring connector. 


To. install, 
_ assembly. Position lamp assembly to license 
bracket and install the two fotaining screws 
(Fig. 1), | 


connect wiring connector to ee 


Flare Side Only 
Removal and Installation 


Refer to Fig. 6 


1. Remove two screws that retain the lamp assembly. 
2. Remove lamp socket from lamp assembly by 


rotating socket counterclockwise one-eighth-turn 
and pull socket from lamp body. Remove bulb by : 
pulling outwards. 


3. To install, push bulb into socket. 
4. Install lamp and retaining screw. - 
E-150—E-350 | a 


Removal and Installation 


To replace the bulb of the E-150—E-350 license 
plate | lamp assembly (Fig. 8) remove the lamp socket. 
from the lamp assembly from inside the LH rear door by ' 
twisting counterclockwise. Remove the bulb, install a 


new bulb. and twist the socket into the lamp assembly. 


To replace the lamp. assembly, remove the three 
screws accessible from rear door. inside opening that 
retain the assembly to the door. Pull the lamp sockets 


out of the lamp assembly and remove the. assembly 


from the door. To install, reverse this procedure. 
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FIG. 4 Rear Lamp—E-150—E-350 


Stoplamp Switch 


E150—E350, F150-F350, Pasupet Duty and 
Bronco -— 


| Removal ‘and Installation | 
1 Disconnect wire harness connector from switch. 


NOTE: Locking tab must be lifted before connector 
can be removed. 


2. Remove the _ hairpin retainer. Slide stoplamp 

~ . switch, push rod, nylon washer and bushing away 

- from the pedal: Remove washer and then the 
switch by sliding switch up or down (Fig. 9). 


NOTE: Since the switch side plate nearest the 
brake pedal is slotted, it is not necessary to 
remove the brake master cylinder push rod and 
bushing from the brake pedal pin. On vehicles 
equipped with speed control, the spacer washer is 
replaced by the dump valve adapter washer 
assembly. 


3. Position switch so that the U-shaped side is 
nearest the pedal and directly over/under the pin. 
Then, slide switch up/down trapping the master 
cylinder push rod and bushing between the switch 
side plates. 


Push switch and push rod assembly firmly toward 
brake pedal arm. Assemble outside white plastic 
washer to pin. Install hairpin retainer to hold entire 
assembly. 


CAUTION: Do not substitute other types of pin 
retainers. Use only factory-supplied hairpin 
retainer. 
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FIG. 5 Rear Lamps—Bronco and “F-150—F-350_ 


Styleside and: F-Super Duty - 


4. Install connector to the switch (Fig. 9). 
5. Check stoplamp switch for proper operation. 


CAUTION: Stoplamp switch wire harness must 
have, sufficient length to travel with switch 
during full stroke of pedal. If wire length is too 
short, reroute or repair harness as required. 


- Backup Lamp Switch 


All F-150—F-350, F-Super Duty and E-150—E- 350 
with 5 Speed Manual Overdrive Transmission 


The backup lamp switch is mounted on the driver's 
side of the transmission assembly (Fig. 10 and 11). The 
switch (C9TZ-15520-C) is not adjustable. To remove the 
switch, place the transmission selector lever in any - 
position other than REVERSE and disconnect the 
electrical connector from the switch. Remove the switch 
from the transmission assembly. Install new own in 
reverse order. 


Roof Marker Lamps 


Removal and Installation 


To remove roof marker lamps (Fig. 12), remove two 
screws securing marker to roof and lift lamp enough to 
see electrical connector. Tape wiring assembly 15A404_ 
to. roof of vehicle and disconnect electrical connector. 
Remove marker lamp from vehicle. . 


To install roof marker lamps, position pad over 
electrical wires and connect electrical connector. 
Remove tape from wiring assembly. Position marker 


- lamp to roof. Secure with two screws. Tighten screws to. 
- 0.90-2.25 N-m (8-20 in-lb). 
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FIG. 7 License Plate Lamp-—-F-150—F-350 Styleside and Bronco 
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FIG. 9 Stoplamp Switch-Installed—With Power Brakes 
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FIG. 12 Roof Marker Lamps—F-150—F-350 and F-Super Duty 
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- VEHICLE APPLICATION 


All E150-E350, F150- F200), F-Super Duty and Bronco 


Models. 
DESCRIPTION AND OPERATION 


The turn signal/hazard warning flasher switch is” 


located in the upper steering column hub. The turn 


signal switch is operated by a lever on the LH. side -of | 


the hub. The hazard warning flasher switch is located on 
. the RH side of the hub. Two flasher units are used, one 
for the turn signal circuit and the other for the hazard 
’ warning flasher circuit. 


On E-150—E-350, the turn signal flasher is attached 


~to the lower reinforcement of the instrument panel on 


the LH side of the steering column (Fig. 1). The hazard’ 
warning flasher is taped to the main wiring assembly in . 
the lower LH corner of the instrument panel (Fig. 1) on. 


-E-150—E-350. On F-150—F-350, F-Super Duty -and 


Bronco, the turn signal flasher is mounted on the front. 


of the fuse panel” (Fig. 2), and the hazard warning 


flasher is mounted on the RH side pane! of the 


instrument panel (Fig. 3). 


To operate the turn signals, the ignition switch must. 


be in the RUN position on the F-150—F-350, F-Super 


Duty and Bronco. The ignition switch must be in either: 


‘AROE . HEADLAMP 


rer S , SWITCH 


Al i, 
- 


HAZARD . 
WARNING 
FLASHER 
(TAPED TO 
HARNESS) | 


an 
%s 


914, 


K4210-1A 





FIG. 1 E-150—E-350 Turn Signal and Hazard wen . 


rieavete 


the ACC or RUN position to operate the turn signals on 


E-150—E-350. The hazard warning system is operated 
independently of the ignition switch by. acluaNng the 
hazard warning switch. 


DIAGNOSIS AND TESTING 


Common point diagnosis should be used to isolate or 
pinpoint the most probable cause of a problem in a 
multi-load circuit (a circuit with more than one operating 
component) without making any tests. If one system 


. functions properly but another-does not, the problem 
must be in the part of :the circuit unique to the > 


inoperative system. (See Fig. 4). 


If more than one circuit does not operate, check for. 
blown fuses. Refer to Section 34- 31, Fuses, Circuit 
Breakers and Fuse Links. 


| Turn. Signal Flasher Power Test 


1. Turn ignition switch to RUN position. 


2. Connect 12-volt test lamp to a good ground 
.- (Fig. .5). | 


3. For E-150—E-350, contact probe of test lamp to 
the orange/yellow wire connection at the flasher 
(Fig. 5). For F-150—F-350—F-Super. Duty, remove 
flasher from fuse panel and. contact probe of test 
lamp to upper horizontal terminal in fuse panel. If 
test lamp illuminates, power flow to flasher is good. 
If test lamp does not illuminate, power is disrupted 
between flasher and Power source. peed circuit 
must be repaired. : . , 


Turn Signal Switch Power-In Test 


1. Turn ignition switch to RUN position. 


2.- Connect 12-volt test lamp to a good groune’ 
(Fig. 6). | 


.3.° Contact probe of test lamp to the wire connection 


at the switch (light blue wire, circuit No. 44) (Fig. 6). 
If test lamp illuminates, power flow to switch is 
_ good. Test lamp should illuminate intermittently 
_ due to action of flasher. If test lamp does not 
illuminate after ten seconds of continuous contact, 
Powerit flow | is disrupted between turn signal flasher 
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FIG. 3 F-150—F-350 and Bronco Hazard Warning 


Flasher 


‘and switch. Feed circuit No. 44 (light blue wire) 
_ must be repaired, or flasher must be replaced. 


Turn Signal Switch Power-Out Test 


1. . Turn ignition switch.to RUN or ACC position. 
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'  K3701-1A 


2. Position turn signal switch lever to ON position for 
LH and RH. turns as required. : ve 
3. Connect 12-volt test lamp: to a good ground 
| (Fig. 7). oe . | a4 
Contact probe of test lamp to the wire connection 
-at the switch (Fig. 7) to check for continuity to the 
-following turn signal lights: ' CH. 


Left-Front (green wire with white stripe—Circuit 
Oo. 3).- _—_ bee a! a 


Left-Rear F-150—F-350—F-Super Duty (light 
green wire with orange stripe—Circuit.:No.* 9; 
E-150—-E-350—-yellow wire with black stripe— | 
_ Circuit No. 283). —— 2 Ss 
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FIG. 6 Turn Signal Switch Power In Test 


| Right- “Front (white wire with blue stripe—Circuit 
No. 2). 


-Right-Rear F-150—F-350—F-Super Duty 
(orange wire with light-blue stripe—Circuit No. 5; 
_-E-150—E-350—green wire—Circuit No. 282). 


Test lamp should illuminate eeiliialie due to 


~ action of flasher-.: 
If the continuity through switch is not Okay, repalr or 


replace the switch as required. 


It is important to note that the turn signal switch can 
also be tested by substitution. 


Turn Signal Switch Test By Substitution 


The turn signal switch can. also be checked by 


plugging a new unit into the main wiring harness (Fig. 8). 
Operate the controls to determine: if the circuits 


(including the hazard flasher) function. If not, repair or . 


replace the turn signal switch as necessary. 


Bulb Sockets Power Test 
1. Turn ignition switch to RUN position. 


Turn Signal and Hazard: Warning Flashers 
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7 FIG.“7 Turn Signal Switch Power Out Test . 


SWITCH AND 
- HARNESS 


- ORIGINAL TURN SIGNAL: ff 
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_ FIG. 8 Signal. Switch Test By Substitution 


2. Position turn signal switch lever to ON position for | 
LH or RH turn as: required. 


3. Connect 12- volt test ame to a a ground 
_ (Fig. 9). - | 
4. Contact probe ‘of test lamp to the wire connection 


at the bulb socket (Fig. 9) to check for Poy to 
the following turn signal lamps: 


Left-Front (green wire with white stripe—Circuit 
No. 3). 


_. Left-Rear F-150—F-350, F-Super Duty (light 
_ green wire with orange stripe—Circuit No. 9; 


— 'E-150-—E-350—yellow wire’ with black stripe— 
_ Circuit No. 283). 


Right- Front (white wire with blue sipeCircalt 7 


"No. 2). 


.,, Right-Rear F-150—F-350, F- -Super Duty (orange | 
wire with light blue stripe—Circuit No. 5; E-150— 
E- -350—green wire—Circuit No. 282). : 


if the. continuity to bulb socket is not okay, repair 
circuit(s) between turn signal switch and lamp sockets. 
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FIG. 9 Bulb Sockets Power Test 


Bulb Socket Ground Test | 
1. Turn ignition switch to RUN position. — 


2. Position turn signal switch lever to ON position for 


LH or RH turn as required. © 


3. . Connect 12-volt test lamp to ground strap on lamp 
socket (Fig..10), © © : 


4. Contact probe of test lamp to. the wire connection 
at the lamp socket to check: for continuity to 
ground. | 4 


If test lamp illuminates, ground is good. 
_ If test lamp does not illuminate, ground circuit Is 
incomplete and must be repaired. . 
Hazard Warning Flasher Power Test | 
1. Connect a 12-volt test lamp to’a good ground. 


2. Contact probe of-test lamp to the wire connection 
at hazard flasher socket (red wire with white— 


Circuit No. 383). Refer to Figure 11. Hazard 


warning flasher is taped to windshield wiper/ 


washer wiring behind wiper/washer switch on 


12-VOLT 
TEST. LAMP 


i ee 


BULB’SOCKET 


.GROUND STRAP fe 


FIG. 10 Bulb Socket Ground Test 


K3707-18 








CIRCUIT 383 
RED/WHITE HASH 


| | HAZARD 
( | FLASHER 
eee . 


CIRCUIT 385... 


K5130-1A 


_—~ . 
~~ GROUND “TURN SIGNAL § 
pe att: < 


a ee 


12-VOLT TEST LAMP 


K3708-18 





FIG. 12 Hazard Warning Flasher Switch In Turn Signal 
- __ Switch Assembly Power Test ) 


E-150—E-350. On F-150—F-350, F-Super Duty 
and Bronco the hazard warning flasher is mounted 
on the RH end panel of the instrument panel (Figs. 
1 and 3). ' a 


- If test-lamp illuminates, power flow to hazard 


warning flasher is good. _ 
If test lamp does not illuminate, power flow is 
__ disrupted between ‘fuse and flasher. Feed circuit. 
(red wire with white stripe—Circuit No. 383) must 
be repaired. _ 


Hazard Warning Flasher Switch Test In Turn 

Signal Switch Assembly Power Test 7 

1. Connect a 12-volt test lamp to a good..ground 
(Fig. 12). | i : 

2. _ Contact probe of test lamp to the wire connection 

-- at the turn signal switch (white wire with red 
stripe—Circuit No. 385) as shown in Fig. 12. - 
If test lamp illuminates, power flow to switch is 
good... | 


If test lamp does not illuminate, power flow is 
disrupted between the flasher and the switch. Feed 
Circuit (white wire with red stripe—Circuit No. 385), 


or flasher must be repaired. . : 
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DIAGNOSIS GUIDES 


The following Diagnosis Guides can be used with the 
test procedures described above as an aid when 
- diagnosing the turn signal and hazard warning systems. 


‘TURN SIGNAL LAMPS LIGHT BUT DO NOT FLASH ON BOTH SIDES _ 


TEST STEP _ | ~ .. RESULT | ACTION TO TAKE 
Tie [VERIFY CONDITION —_ 
| 1.1 | DISCONNECT FLASHER | to 


@ Disconnect turn signal flasher. 
_ @ Turn on signals. — _ 






























REPLACE. flasher with 
known good unit. 
REPEAT test. 


Lamps go out on the 
side being operated 






CORRECT short in 
wiring and INSTALL 
Original flasher. REPEAT 
test: | 


a ae | _ —* CK6154-2A 


Lamps remain on 


TURN SIGNAL LAMPS — ALL LAMPS INOPERATIVE . 


: | : TEST STEP — “| >. RESULT- . - ACTION TO TAKE |: 
| 2.0 | VERIFY CONDITION — ee | _ | a | 


® Verify the condition making sure hazard warning 


_ switch is in the OFF position. | —_ 
| 2.4 | CHECK-FUSE — - | 


@ Check operation of a circuit that shares the same 
_ fuse — or check fuse. | 














GO to 2.1. 















REPLACE fuse. If fuse 
blows again, CHECK for 
short circuit(s). - 










GO to 2.2. 






CHECK TURN SIGNAL FLASHER) | _ 
@ Substitute a known good turn signal flasher. ap : GO 10.2.3. - 
Problem corrected. 
| REPEAT test. 


| 2.3 | CHECK POWER TO FLASHER. 
e Check for power to the turn signal flasher. | 
F-150 — F-350, F-Super Duty and Bronco Circuit 


No. 298 (P/O). ; 
E-150 — E-350 Circuit No. 8 (O/Y). 






REPAIR feed circuit. 














GO to 2.4. 





| 2.4 | CHECK POWER TO SWITCH | ele 
- @ Check for ‘power to turn signal switch (Lt. Blue wire). 
Circuit No. 44. © a a 





REPAIR circuit between - 
turn signal flasher and 
switch (blue wire). Circuit 
No. 44. 








GO to 2.5. 
CK6164-2E 
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. | ____ TURN SIGNAL LAMPS — ALL LAMPS INOPERATIVE (Cont’d.) : 
| TEST STEP | . RESULT _ ACTION TO TAKE 
| 2.5 | CHECK TURN SIGNAL SWITCH : a 


e Connect 12-volt test lamp to a noed ground and, Switch is | GO to 2.6. 
with turn signal switch on, check for power out of | "3 
switch: 

~ E-150— E-350 and F-150 — F-350 — F-Super Duty 
LH Front — Circuit No. 3 (GR/W) 

LH Rear — Circuit No. 283 (Y/BK) 
RH Front — Circuit No. 2 (W/BK) 
RH Rear — Circuit No. 282 (GR) 
Bronco: 

LH Front — Circuit No. 3 (LG/W) 
LH Rear — Circuit No. 9 (LG/O) | 
RH Front — Circuit.No. 2 (W/LB) 
RH Rear — Circuit No. 5 (O/LB) OR 


@ Check the turn signal switch by plugging a new unit | Switchis | REPAIR or REPLACE 
into the main wiring harness. ie turn signal switch. 


| 2.6 | CHECK FOR POWER TO SOCKETS | 


_@ Check for power to bulb sockets with turn signal REPAIR circuit(s) 
switch on: 7 between turn signal 
E-150 — E-350 and F-150 — F-350 — _F- -Super Duty. switch and bulbs. 
LH Front — Circuit No. 3 (GR/W) me 7 . 

LH Rear — Circuit No. 283 (Y/BK) 
RH Front — Circuit.No. 2 ((W/BK) 
RH Rear — Circuit No. 282 (GR) 


Bronco: | | } | | CHECK all bulbs and 
LH Front — Circuit No. 3 (LG/W) | : assure good ground. 
LH Rear — Circuit No. 9 (LG/O) REPEAT test. 

RH Front — Circuit No. 2 (W/LB) : | : 

RH Rear — Circuit No. 5 (O/LB) 





CK6165-2F 
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TURN SIGNAL LAMPS — ONE OR MORE LAMPS INOPERATIVE 


TEST STEP RESULT | ACTION TO TAKE. 


me — 4 


Ese CHECK FOR POWER TO SOCKETS 


e Check | for power to bulb socket(s) with turn signal 

switch on: 

E-150 — E-350 and F-150 — F-350 — Ff -Super Duty 

LH Front — Circuit No. 3 (GR/W) 

LH Rear — Circuit No. 283 (Y/BK) 

RH Front — Circuit No. 2 (W/BK) 

RH Rear — Circuit No. 282 (GR) 

Bronco: | 

LH Front — Circuit No. 3 (LG/W) 

LH Rear — Circuit No. 9 (LG/O) 

RH Front — Circuit No. 2 (W/LB) 

RH Rear — Circuit No. 5 (O/LB) 
NOTE: If one or both of the instrument panel bulbs do 
not flash, check for power to the bulbs, checs the : 
bulb, and/or BrOUnG ss | 









GO to 31. 










GO to 3.2... 



















tee 2 a _ 1 GO to 3.3. 
[3.2 [CHECK FOR POWER OUTOF SWITCH. | 


@ Connect 12-voit test lamp to a good ground and, 
with tum signal switch on, check for power out of 
switch: 

E-150 — E-350 and F-150 — F-350—F- ‘Siar Duty 
LH Front — Circuit No. 3 (GR/W) 
LH Rear — Circuit No. 283 (Y/BK) 
RH Front — Circuit No. 2 (W/BiK) » 
RH Rear — Circuit No. 282 (GR) 
Bronco: 
LH Front — Circuit No. 3 (LGW) 
LH Rear — Circuit No. 9 (LG/O) 
RH Front — Circuit No. 2 (W/LB) 
_. RH Rear — Circuit No. 5 (O/LB) OR 


@ Check the turn: signal switch by plugging a new unit 
into the main wiring harness. 


| 3.3. | CHECK FOR GROUND Be _ 


© Check for ground to socket. 













REPAIR or REPLACE 
turn signal switch. 


Switch is 

























REPAIR circuits between. 


Switch is 
| switch and bulb socket. 










REPAIR socket ground. | 


REPLACE bulb. 





CK6167-2F 
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| - QNE TURN SIGNAL LAMP DOES NOT LIGHT | | | 
— 7 TEST STEP a RESULT ~~‘. ACTIONTO TAKE 


VERIFY THE CONDITION — 

















ee CTY) 
| 4.1 | CHECK BULB | . | a | | 


e Check bulb of inoperative turn signal lamp. 






REPLACE bulb. © - 





| 7 ~. a oS GO to 4.2. - 
CHECK POWER a. | . 


@ Check for power at bulb socket. 










REPAIR circuit from 
‘socket to turn signal 
switch. 


SERVICE ground to 
socket. _ 










-CK6751-2A 







-_ TEST STEP a. RESULT "ACTION TO TAKE 
| §.0 | VERIFY CONDITION | } PF GO to 5.1. , 


HAZARD WARNING FLASHER LAMPS DO NOT TURN ON | 















“CHECK STOPLAMPS | | | 


@ Check stoplamps and turn signal operations. 









REFER to turn signal 
diagnosis to resolve 
problem and/or Can 
- SERVICE or REPLACE - © 
feed circuit or 
connections in fuse 
block or to fuse block. , 






GO to 5.2. ° 









CHECK CIRCUIT BETWEEN FUSE & FLASHER 


@ Check circuit between fuse and flasher connector, 
flasher and hazard flasher switch and between 
hazard flasher switch and bulb feed. 







REPAIR circuit wiring as 
required. - 


















CHECK hazard flasher 
switch, or tum signal: 
switch, or turn signal 
switch assembly. a 
SERVICE or REPLACE 
| as required. 


CK6172-2B 
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HAZARD. WARNING FLASHER LAMPS TURN ON, BUT DO NOT FLASH ; 
‘TEST STEP | 








| | RESULT. - ACTION TO TAKE 
[eo VERIFY CONDITION | ae 7 - 


» : * “ oo > 
e “ ‘ 
rn 


‘| 6.41 | CHECK TURN SIGNAL — 





| GO to 6.1. 















REFER to turn signal. 
| diagnosis to resolve the - 
problem. | 


@ Check operation of turn signal operation. 





GO to 6.2. 











| 6.2 | CHECK POWER TO HAZARD FLASHER. 


@ Check for power to the hazard warning flasher: Red- 
wire with white stripe circuit No. 283. 
'@ Substitute a Known good hazard warning flasher. 





| GO to 6.3. ; 









Problem corrected. 


ete? Vey 2 


| 6.3. | -CHECK CIRCUIT NO. 385 FOR POWER 
















1 SERVICE. circuit | 
between hazard. warning - 
‘| flasher and switch. 

Circuit No. 385 (W/R). 


_ © @ Check for power to the hazard warning. flasher 
switch in the turn signal switch BereUiee Circuit . 
No 305 ie a 





















4) eek | GO to 6.4. 
ah CHECK Beil sesh OUT OF SWITCH 









“@ eonnect 12-volt test lamp to a good ground and, 
with hazard warning flasher switch on, — check for 
power out of switch: 

Zz E-150 — E-350 — F-150 — F-950 — F-Super Duty - 

LH Front — Circuit No. 3 (GR/W) 
LH Rear — Circuit No. 283 (Y/BK) 
RH Front.— Circuit No. 2 (W/BL) 
RH. Rear — Circuit No. 262 (GR) 
Bronco: . 
LH Front — Circuit No. 3 (LG/W) 
LH Rear — Circuit No. 9 (LG/O) 
_ RH Front — Circuit No. 2 (W/LB) 
’ RH-Rear — Circuit No. 5 (O/LB) | 
~ = OR 
Check the hazard warning flasher switch by. - 
~ .plugging a new unit into the main wiring harness. 


SERVICE c or REPLACE © 
switch. 


eet es 
» 
& . * 
. 
. s ‘ 


Switch 









SERVICE or REPLACE — 
circuit as. required. — : 


CK6173-2G 


Pann | : 
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eg TEST STEP 
e Check rear stoplamps. (Both rear stoplamps should 
light.) ee a es | 






@ Check turn-signal lamps. _ 
e@ Check turn signal switch. - 


SUPPORT | 


= 


WIRING 
ASSEMBLY 
14401 


__TO TURN 
SIGNALS 


~ 


REMOVAL AND INSTALLATION 

Turn Signal/Hazard Warning Flasher Switch 

F-150-——F-350—-F-Super Duty and Bronco — 
Refer to Fig..138-° 0°) 5 

Removal eee 

1. Disconnect the battery ground cable. — 

2. Remove the horn switch. 


3. . Remove the steering wheel retaining nut. Using 
Steering Wheel Removal Tool T67L-3600-A or 
equivalent remove steering wheel from shaft. 


4. Remove the turn signal switch lever by unscrewing. 
“it from the. steering column. — - 


7.0 | VERIFY CONDITION a 
CHECK REAR STOPLAMPS- a 4 


REAR HAZARD WARNING FLASHER LAMPS DO NOT LIGHT 











FIG. 13 F-150—F-350—F-Super Duty and Bronco—Turn Signal Wiring — 
a 
6.. 


1 Lamps | 


Switch: - 






ACTION TO TAKE 


GO to 7.1 


Mae : 
z 2 * re 
, 
eu. 7 - 





SERVICE rear stoplamp 
Circuit, - 2 









GO to 7.2. 











REPLACE switch. 
REPLACE lamp bulbs. 
~ CK6170-2B 


WIRING 
- ASSEMBLY 
“44401, . 


TO IGNITION. - 
SWITCH 


TURN SIGNAL SWITCH 
AND WIRING ASSEMBLY-14441 | 


' Remove the steering column shroud. 


Disconnect the turn indicator switch wiring — 
connector plug by lifting up on the tabs and . 
separate. Remove the screws that secure the 


~ switch assembly to the column. — 


On vehicles with a fixed column, remove the switch 
assembly from vehicle by lifting it out of the column 


and guiding the connector plug through the 
opening -in the shift. socket. | : 


Vehicles equipped .with tilt columns require 


removal of the connector plug (Figs. 14 and. 15) 
prior to removing the switch assembly from the 
column. (The opening in the shift socket provided 
for the wiring harness is not large enough for the 
connector to pass through.). | | 
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14889 SLEEVE-WIRE .- | 


CONNECTOR MALE 


1 FEMALE TERMINAL SHOWN - 
CONNECTOR: INSTALLATION: <> 


~ TERMINAL IN FEMALE 


WY, 


FIG. 


“as a ie ate RETAINING 
Gf TABSTO 
Z SEPARATE 
CONNECTORS. 
14A459-SLEEVE 


WIRE CONNECTOR > 
FEMALE 


VIEW A - 
FLEX. RETAINING LANCE TO 
_ REMOVE OR INSTALL - 


_ AND’ FEMALE SLEEVE. SPACERS | 


UP TO REMOVE FROM 
TOP USING A PAPER 
CLIP OR SIMILAR’ TOOL 


IN MALE SLEEVE — 


TYPICAL FOR MALE. 





‘ SLEEVE CONNECTOR SECTION A-A .. 





K3035-1A 
14 Wire Connector—Removal 


WIRE TERMINAL . 
REMOVAL TOOL 


INSERT TOOL TO DEPRESS TANG ON 
WIRE ASSEMBLY AND REMOVE WIRE 
» ASSEMBLY FROM SONNE TSE 


FIG. 





15 Wire Rernel Removal—Tilt Only 


7 Installation 


a 


Guide the turn ae switch wiring harness through 


_ the-opening provided in the’ shift socket. 


Install switch assembly retaining screws to column. 


3. ‘Install wires into the steering column connector — 
terminal on vehicles - equipped with tilt columns. 
Plug: turn. signal switch harness. connector into. 
main wiring harness. | 
5. — Install the--steering column shroud. 
“Install turn signal lever. Hand tighten the lever (on | 
Cz flat side) to 1.2-2.25 N-m (10-20 in-lb). _ : 
7... Installsteering wheel and retaining nut. Tighten 
7 wheel nut to 41-54 N-m (30- 40 ‘ft-Ib).’ | 
8.° Install horn, switch. 
9. ‘Connect the battery” “ground ¢ cable. 
E-150—E-350 ) 


Refer to Fig. 16. - 


PRESS SPACER IN AND | 


- Removal Dos 
. _ Disconnect the battery ground cable. 


Remove the horn switch. 


- Remove’ the steering. wheel retaining nut. Using - 
Steering Wheel Removal Tool 1T67L-3600-A. or 


equivalent, remove steering wheel from shaft. 


Rémove ‘the turn signal switch lever by unscrewing 
it from the steering column. 


Remove steering column shroud and instrument | 


panel steering column opening cover. 
Disconnect the turn signal indicator switch wiring 


connector plug by lifting up on the tabs: and 
separate. Remove the screws that secure the 


- switch assembly to the column.: 
i, Fixed Column: 


Remove PRNDL lamp ‘assembly oni the shift 
socket on vehicles equipped with an saULomane 
transmission... _ 


The turn signal switch assembly and PRNDL lamp. 
harness can now be removed from the steering 
column by lifting out of the column and guiding the 


~ connector plug through the openings in the brake 
-and clutch pedal support bracket and the enum 
~ socket. . | 


If the turn reigned switch assembly is to be replaced 
the connector plug must be disassembled (Figs. 14 
and 15) to remove the PRNDL lamp and atlacning 


~ harness... 
The PRNDL lamp | is not serviced with the new turri 


signal switch assembly and must be reused with 


: replacement turn signal switch epee 
Tilt Column: — = , 
-- Vehicles equipped. with a tilt column - “require 


disassembly of the turn. signal switch harness plug . 
(Figs. 14 and 15) prior to removal of the switch 


~ assembly from the column. (The opening in the . 


shift socket provided for the wiring harness is not 


large. enough for the connector plug to pass 


through.). 


_Vehicles equipped with ‘automatic transmissions 


also require removal of the PRNDL lamp wire from 


the turn signal switch harness sheath prior to 
. removal of the switch assembly from the column. 


The PRNDL lamp harness assembly can remain. 
attached to the column when the turn signal switch 


' _ is serviced. 


NOTE: The PRNDL larnp neeu in the tilt aiftoratic 
transmission column .is_ serviced. in the lamp. 
harness een, The oue cannot be serviced 


: separately. - 


Installation 


~ Guide the turn signal switch wire hamiess through 


the openings provided in the shift socket and the 


~~ LH side of the brake and clutch ae support | 


'. bracket. 


. On vehicles : sanippad with an automatic 
- ‘transmission, insert the PRNDL lamp wire into the 


turn -signal. switch harness sheath. 


~ Install turn signal switch assembly tetaining 
screws.) > | 


Assemble wires into connector plug on Nemices 
equipped with tilt column. 
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TO TURN SIGNALS 


VIEW A 


SS 


WIRING ASSEMBLY 
14401 © 


FIG. 16 E-150—E-350—Turn Signal Wiring 


NOTE: The color code’sequence for this connector 
_ does not coincide with the color code of the wires 
in the harness connector plug. The correct color 


code sequence is shown. in the Wiring Diagram 


Manual. 


5. Plug the switch harness into the main wiring 
harness. Ensure vinyl sleeve.on switch harness 
covers all harness wires where they pass through 
the opening in the LH side of the brake and clutch 
pedal support bracket. If necessary, slide the vinyl 
sleeve down the ‘switch harness toward the 
harness connector so that the sleeve protrudes 

_ through the opening. . 


6.  Ihstall the turn signal lever. Tighten lever to 1.2- 


2.25 N-m (10-20 in-lb). |” fe 


7. . Install steering wheel and retaining nut.’ Tighten 
wheel nut to 41-54 N-m (30-40 ft-lb). Ss 


8. Install horn switch. 


9. Install steering column shroud and instrument — 


panel steering column opening cover. 
10. Connect battery ground cable. - 


Flasher Units 


Removal and Installation 


To remove a flasher unit from F-150-F-350—F-Super 
Duty trucks and Bronco, grasp flasher and pull straight 
out. To replace flasher, align flasher terminals to fuse 
- panel and push straight in (Fig. 2). For E-150—E-350, 
twist the flasher unit 90 degrees counterclockwise, 


? 


IGNITION 
SWITCH 


TURN SIGNAL 
CONNECTOR 


_ K5588-2C 





remove and disconnect the wiring connector. Install by 
connecting the connector and inserting the flasher unit 


_ into the retaining hole. Twist 90 degrees clockwise (Fig. 


| 1). 


When replacing a turn signal flasher unit, ensure 
the new flasher unit has the same color code and 
number as the one removed. | : 


NOTE: Do not replace turn signal switch or wiring 
ifs | 2 _ | 
e Turn signal lamps do not. flash on demand with 

ignition key turned:on, and 3 


e Turn signal flasher makes normal pulsing noise, 
and. ) so 


*@ Turn ‘signal lamps’ prove satisfactory when 
' -  bench-tested or checked: by activating brake 
stoplamp switch for rear only. — ; 


1. Check for power at the turn signal flasher outpu 
connector (pulsing noise indicates power is coming 
into the flasher). : an 


2. If there is no or very weak power at the flasher 


output connector (12-volt test lamp will not light or 
is dim), replace the. turn signal flasher. 


SPECIAL SERVICE TOOLS 


Tool Number | 
T67L-3600-A 







Steering Wheel Removal oa 





_ CK6196-1B 
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SECTION 32-61 Interior Lamps ~~ 
- SUBJECT 3 PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION ent d) 
Dome and Map Lamp Combination— Cargo Lamp (Cont'd) 
F-150—F-350 Super Cabs, noure Duty . F-150—F-350—F-Super Duty ...... Pee eee . 32-61-1 
SANG BrOnGO: 26k heh ieee Sia Fes wee. 3261-1 Courtesy Lamp ewieecec Jamb ........ 32-61-4 
Engine Compartment Lamp ee re err 4. 32-6 1-1 ‘Dome Lamp ........... Peds wie Se ar asearetens sence 82°12 
Interior Lamps: ............0000: ‘Sopewaeaas 32-61-1 BIONCO® 6.64 i650 68 ewes eae an pla whe its 32-61-1 
Be 150-E S50: isi rw ban ees ae ee 32-61-1 Engine Compartment camp ia iaae taeda. -32-61-4 
_ F-150—F-350—F-Super Duty and | E-150-——E-250 (Optional) ............6. ‘4a. 32°61-4 
| BIONCO: eisiie be cdo sas earcree bah evaates 32-61-1 VEHICLE APPLICATION ..........0ccceecteee G2°6191 
REMOVAL AND INSTALLATION | g © gee ad rs re ne: 
Cargo Lamb: <<disen vi cae Gea tees dana 32-61-1 


Bronco. ........ beatae haiaceentn ee ee sere 32-61-4 | 





VEHICLE APPLICATION 


All E150- E350, F-150-F- 350, F- col Duty and pone 
Models. — 3 


DESCRIPTION AND OPERATION 
Interior Lamps 


 E+150—E-350 


The overhead dome lamp, map-dome lamp, and 


cargo lamp for E-150—E-350 (Fig. 1) are controlled by © 
the headlamp switch and switches ested in the door 


jams. 
The bulbs are sheraized when the headlamp swiich 


knob is turned fully counterclockwise and nee when the . 


door is opened. 
F-150—F-350—F-Super Duty and Bronco 


The overhead dome lamp and map-dome lamp are © 


located above the rear window on regular cab F-150— 


F-350—F-Super Duty and is located above the rear of . 


the front seat on Super.Cab and Bronco. The bulbs are 
energized when the headlamp switch knob is med 
fully counterclockwise. (Figs. 2, 3 and 4). . 


All models of the F-150' through F-350—F- Sacer 


Duty, Bronco; and Econoline are equipped with door 


jamb switches which also control the dome lamp (Fig. © 
5). 


The cargo on on F-150 through F- 350-—F. Super 
Duty and Super Cab series is located above the rear 
window. (Fig.. 
| switch being turned fully” counterclockwise. 


The cargo lamp and switch for Bronco. vehicles i is. 
located at the rear left side of the cargo area (Fig. 8). 


The engine compartment lamp is located on the: 


bottom center of the hood and is energized when the 
hood is raised. 


The courtesy Janice for the Bronco and oe: 150 
through F-350, F-Super Duty are located under the 

instrument panel on the RH and LH sides (Fig. 6). These 
_ lamps are energized by door jamb switches and by 
turning the Headlamp switch fully counterclockwise. 


7) and is controlled by the headlamp 


The glove acmnarinent lamp is naneG Py opening 
6). 


. the glove compartment door (Fig. 
‘Dome and Map Lamp Combltiation=F- 150— 


F-350 Super Cabs, F-Super’ Duty and Bronco 


- The two map lamps are located on each side of the 
dome lamp housing: (Figs. 3 and 4). The map lamps are 
operated independently of. the dome lamp by two 
switches located at each map lamp housing. The dome 
lamp is actuated by turning the headlamp switch control 
knob fully counterclockwise. The: dome lamp is also 
energized by a. switch in ne piers we the doors are 
opened. : 


| Engine Guninaviieiis Lamp 


‘E-150—E-250 models may be equipped with an 
optional engine compartment lamp.. The lamp is 


. mounted to the hood in the engine Sens 


REMOVAL AND INSTALLATION ee 


Dome Lamp - 


Bronco 


| Carefully pry the dome lamp lens at the corners from | 
the housing (Fig: 3). Remove the two screws retaining — 
the map lamp lens housing. to the lamp base and 


~ remove the bulbs. To remove the lamp base, remove 


the four retaining screws..To install, reverse procedure. 


F-150—F- 350—F-Super Duty and E-150—E-350 | 


To replace bulb, snap lens out: of lamp pe and 
remove bulb. from retainers (Figs. 1. and 2). i 


_To remove lamp body, remove four retaining screws. 
To install, position lamp body over screw holes and 


install four screws. Push on cal to sneer! ante position. 


Cargo Lamp 


F-150—F-350—F-Super Duty 
To remove the cargo lamp assembly < on the F-150 


_ through: F-350 Super Cab and F-Super Duty series 
_ trucks, remove the two lens and door retaining screws 


and remove the lamp assembly (Fig. 8). To install, 
reverse procedure. . | 
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INTERIOR LAMP BODY 
13778 


‘WIRING ASSEMBLY 
14334 


BULB - 


SCREW-52794-S36 
TIGHTEN TO° 
1.81-2.60 Nm 
(16-23 IN-LB) 


~ LENS.--13783 ° 


. E-150-€-350 CARGO LAMP-TYPICAL 
(VEHICLES WITHOUT HEADLINER SHOWN~—OTHERS SIMILAR). 









' FRONT OF VEHICLE 


L_ 


FRONT OF VEHICLE 


_ 





‘ 


WIRING ASSEMBLY 
14334 


LZ 
e 
‘ a 
. 






BRACKET 





13737 


SCREW. 383352-S8 


tobe | SOFT HEADLINER 


HARD BOARD 
HEADLINER 


. BODY 


ASSEMBLY 
BULB 


SCREW-—2-P.1.A. BODY ASSEMBLY 
TIGHTEN TO 13778 


CED , 
1.81-2.60 N.m : re, ye 
ene. ——— aa 


~ LENS--13783 






SCREW-- 52794 





™ SCREW - 52794-S36 
SCREW-2-P.1.A..’ 
TIGHTEN TO 

_ 1.81-2.60 N-m 


LENS--13783 
(16-23 IN-LB) : 


DOME LAMP-—SOFT HEADLINERS > DOME LAMP-HARD HEADLINERS 


K3238-2E 


FIG. 1 E-150—E-350 Dome and Cargo Lamp—Typical 
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DOME LAMP 
ASSEMBLY —13776 


 SCREW--52814-S36 


LENS— 13783 


DOME LAMP ~ 


“. 


DOME LAMP 
ASSEMBLY —13776 


. = “4 va % 
SCREW-52814-S36—— 


STANDARD LAMP 


Interior Lamps _. 


FRONT OF VEHICLE = 
WIRE 54 


| _  GREEN/YELLOW STRIP 


Foe 


> WIRING ASSEMBLY 14334 7 SS 
; , _ WIRE 83 
WIRE 53 BLACK/BLUE STRIPE = BLACK/BLUE STRIPE 


” LAMP ASSEMBLY-13776 


MAP/OOME LAMP ASSEMBLY 


“ 


TO FRONT OF VEHICLE 


a 


WIRING ASSEMBLY —14334 


WIRE 53 BLACK/BLUE STRIPE 


LACK/BLUE STRIPE 





MAP LAMP 
ASSEMBLY — 13776 


LENS—13783 





FIG. 3.Map/Dome Lamp—Bronco—Without Headliner Shown 


32-61-3 


y 


FRONT. OF VEHICLE 


\ 


K 3969-28 


WIRE 54 ; 
GREEN/YELLOW STRIPE 


_ WIRING ASSEMBLY 
SsHty 14334 


. 
~ 
7~ 


SWITCHES 


+—— SCREW-52814-S36 


K3970-28 
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_ Interior Lamps. 





WIRE 54 ; 
LT. GREEEN/YELLOW STRIPE 


oe FRONT OF VEHICLE 


WIRE 53A. ae 
BLACK/LT. BLUE STRIPE 


WIRING ASSEMBLY—14334 ~ 


MAP LAMP ASSEMBLY. : 
— SCREW-—52794-S36 


LENS~—13783 


TABS EXPOSED SHOW 
LOCKING PORTION 
DAMAGED f 


UNDAMAGED 
LOCKING TAB 


SELF-THREADING ASSEMBLY 
NUT 13713 


| CONNECTOR __. c= 
PART OF (14401) AA a / 
LOCKING SLOT FOR RETAINING TAB _ 
SECURING SWITCH TO WIRING 
CONNECT WIRING AND TWIST / 
SWITCH AND WIRING SIX TURNS; itt 
COUNTERCLOCKWISE PRIOR TO 4 zr 
SWITCH INSTALLATION Say 


er: ad 


Se / 
THREADS IN DOOR PILLAR 
CUT BY SELF-THREAD _ 
CUTTING NUT OF SWITCH DOOR 


PILLAR 
K2762-1B | 


MADE WITH ORIGINAL 
INSTALLATION 





‘FIG. 5 Courtesy Lamp Switch Installation | 


On the E-150—E-350, unsnap the lens, remove the 


two lamp body attaching screws. Disconnect the wiring 
assembly and remove the lamp body (Fig. 1). To install, 
reverse procedure. | | 


WIRE 53 BLACK/LIGHT BLUE STRIPE 


o FRONT OF VEHICLE 


- - "1 AMP ASSEMBLY 
13776 


SCREW —52794-S36 


LENS—13783 





DOME LAMP 





K3971-2B8 © 


Bronco fe : 

On Bronco vehicles, carefully unsnap cargo lamp 
assembly from side of vehicle. Disconnect wiring 
assembly and remove lamp body (Fig. 8). To install, 
reverse procedure. 

Courtesy Lamp Switch—Door Jamb 
Removal | 


Unscrew the hex sleeve nut from the pillar. Extract 
switch and pull the wiring connector off the switch (Figs. 


5 and 6). | 


Retention of courtesy lamp switch to the (14401) 
wiring connector is by one of three tabs positioned 120 | 
degrees apart on the switch. If, when the switch is 
disconnected from the wiring connector, the engaged 
locking tab breaks off, the switch must be rotated 120 | 
degrees to engage a new tab. When all three tabs have 
been broken, the switch must be replaced (Fig. 5). 


Installation . 


To install the switch in the -pillar, pull the wiring 
connector and wiring through the switch mounting hole . 
in the pillar and connect the switch to. the connector 


_ (Fig. 5).: Then, twist the wiring and switch 4-1/2 turns 


counterclockwise, push the wiring and connector back 
through the mounting hole. Screw the switch into the 
pillar until it is seated. Close. and open. the door to 
ensure the courtesy lamp is operating properly. 


Engine. Compartment Lamp: (Soe 


_E-150—E-250 (Optional) 


~ Bulb replacement requires only removal of the bulb 


_ and installation of the new bulb. No lens or door is used 
_on the engine compartment lamp.’ , 
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32-61-55 = ee Interior Lamps =)” : |  32-61-5 - 


. WIRING 


COURTESY LAMP SWITCH 
ASSEMBLY 


13713 


R.H. DOOR INSTALLATION 
SHOWN L.H. DOOR TYPICAL 


FIG. 6 Bronco. and. F-150 Through F- -350—F-Super 


Duty ran eey Lamps and Wiring 





WIRING ASSEMBLY—14334 


BULB ASSEMBLY-- 13465 


as . LAMP ASSEMBLY — 15550 
SCREW-—N610053-S45X 
K3974-1A 


FIG. 7 Cargo Lamp—F-150—F- -350 and. puRer Cab, 
aoe Duty. 
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WIRING ASSEMBLY ° — 
7 14334 


LAMP ASSEMBLY —13704 


FIG. 8 Cargo Lamp—Bronco ~ 


interior Lamps 


_WIRING ASSEMBLY- 14334 


BODY SIDE TRIMPANEL .- 


SSA N 


Ud ' 
Keefe SSS SR 


‘ FRONT OF VEHICLE 


RIM PANEL 
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-WIRING ASSEMBLY.~ 14334 


bon 


GROUND SCREW 
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VEHICLE ‘APPLICATION 


Bronco, F-150 Through F- 350, F- Sasa Duty and E-150 
Through E- 350. 


DESCRIPTION AND OPERATION 
Speedometer System 


The speedometer is connected to the output shaft of 
the transmission by means of a flexible shaft (core), and 
a drive gear located inside the transmission. The core 
drives the speedometer and the odometer. (Figs. 1, 2 
and 3). All vehicles equipped with the 4.9L EFI, 5.0L EFI 
or 5.8L EFl engines have a speed sensor attached to 
the transmission. This is used to sense vehicle. speed 
required for the engine management system and/or to 
regulate the speed control system for vehicles so 
equipped (Figs. 2 and 3)..Refer to Section 37- 01, pees 
Control System. | 


DIAGNOSIS AND TESTING 


Speedometer Accuracy Test 


To test the odometer accuracy, drive the vehicle over 
a measured mile. Speedometer accuracy can be 
checked by timing the vehicle on a measured mile. 
Refer to the Ford Truck Master Parts Catalog for the 
proper speedometer gears to use for various rear axle 
ratio and tire size combinations. | 


Speedometer: 


Before removing a speedometer head, if possible, 
disconnect the cable at the head and insert a short. 
section of cable core in the head. Rotate the section of 
core to check for any dragging or noise. If the rotation 
drags, is noisy, or does not turn freely and evenly, 
replace the speedometer. 


Speedometer Cable and Core 


1. Visually inspect the speedometer cable for kinks, 
cuts, burrs, abrasion or severe bends behind the 
instrument panel due to the cable being trapped on 
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Speedometer 


33-02-2 


the brake/clutch pedal support bracket. If. 


evidence of any such damage is observed, replace 
the speedometer cable. 


2. Check the speedometer cable function as follows: 


a. Disconnect the speedometer cable at the 
speedometer head. 


b. Raise rear wheels, start the engine and check 


> the. epeeromeler: core rotation at the meter — 


end.. 


c: If the core acs not rotate, aieenneel the 
~' cable from the transmission end. 


d. Twist core. If it will not rotate or is pindind: ; 


replace the speedometer cable. 


e. Examine the driven gear. A scored, nicked or 
gouged driven gear is usually indicative of a 

’ damaged drive gear on those vehicles that 
have the driven gear integral with the 
transmission output shaft. The output shaft 
should be carefully inspected for imperfections 
and replaced if necessary. A driven gear with 


two or three adjoining teeth badly scored is © 
indicative of improper assembly procedure. 


The gear should be inserted in the 
transmission while simultaneously turning the 


drive shaft. This will ensure initial engagement | 


and prevent-gear damage. Force should never 
be used. Whenever a drive gear is replaced, a 


new driven gear should also be installed: 


regardless of its apparent condition. 


f. Examine the core tip for breaking or fraying. If 
damaged, replace. ~ 


DIAGNOSIS GUIDES 


If the speedometer is noisy, erratic, inoperative or. 


inaccurate, refer to the following Diagnosis Guides. 


~ REMOVAL AND INSTALLATION 
Speed Sensor 


| Removal 


1. Separate the electrical connector to the speed 
sensor on the transmission/transfer case. 


2. Disconnect speedometer cable from speed 
sensor. | 


3. Remove retaining screw/nut. 
_ 4, Remove speed sensor. .— 
5. Remove drive gear. 
Installation | 


1. Install drive gear on speed sensor as identified in 
Figs. 1 and 2, View W. : 


_ Install retaining screw/nut. | 
Connect speedometer cable. 
Connect electrical connector. 


nk wh 


Speedometer Head 


F-150 Through F-350, F-Super Duty, Bronco and 


' E-150—E-350 (Figs. 1, 2 and 3) 
Removal 


1. Remove instrument cluster. Refer to Section 33- 
51, Instrument Cluster and Printed Circuit. 


Install speed sensor in transmission/transfer case. . 


2. Remove speedometer cable (Fig. 4). 


3. Remove lens and mask from the cluster, where 
applicable. Remove two speedometer attaching 
SCrews (Fig. 4). 


4. Remove: speedometer. . : 


Installation. 


Position the speedometer to the back plate and 
install the two attaching screws. Install the mask and 
lens, then the instrument cluster. If a new speedometer | 
is being installed, examine the square drive hole for 
sufficient- lubrication. If lubrication is needed, apply a 
4.8mm (3/16 inch) diameter dab of Silicone Grease per 
Ford Specification ESF-M1C134-A or equivalent, in the 
drive hole. Connect speedometer cable as outlined. 


Econoline E-150. Through E-350, F-Super Duty ~ 
Removal. | 
1. _ Raise vehicle on a hoist.. 


2. . Disengage speedometer sable clamp and remove 
* cable assembly from transmission (Fig. -3). | 


NOTE: On vehicles equipped with a transmission-. 
mounted speed sensor, remove the speedometer 

~ cable by pulling it out of the speed sensor. Do not 
attempt to remove the spring retainer clip with the 
speedometer cable in the sensor. To install the 

- speedometer cable, align the core with the sensor 

. and snap cable assembly .into the speed sensor. 


3. Disengage all remaining cable clips. 


4.‘ Push cable and grommet through floorpan opening 
into cab (Fig. 3). 


5. Remove retainer holding cable clip to brake and 
clutch pedal support. .... eA 


6. Disconnect epeceoeter cable from speedometer 
(Fig. 4). | 


Installation 


1. - Connect speedometer cable 3 speedometer head 
” (Fig. 4). 


2. Route cable through floorpan opening. | 


3. Attach cable clip to brake and clutch ‘pedal 


Support. 
4. Press grommet ‘into jisoipan opening. 
Raise’ vehicle on a ‘hoist. 


on 


6. Lubricate cable core exposed at transmission 


ferrule with Speedometer Cable Lubricant D2AZ- 
19581-A (ESF-M1C160-A) or equivalent. 


7.. .Apply a.coating of Ford Polyethylene Grease 
DOAZ-19584-A (ESR-M1C159-A) or equivalent, to 
. O-ring on ferrule. 


8. Lubricate ID and teeth of driven gear .with 


Speedometer Cable Lubricant D2AZ-19581-A- — 


(ESF-M1C160-A) or ie ae Install driven gear 
on ferrule.. 


9. “Assemble driven gear retainer to aiven gear with 
retainer tabs toward gear teeth’ (Fig. 3). 


10. Insert driven gear and cable into transmission. 
Retain by tightening retaining screw to 2.25-2.82 . 
N-m (20-25 in-lb). .  * 


11. Secure cable with ‘clips/clamps. at locations 
indicated by tape on cae 
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- SPEEDOMETER IS NOISY 


| TEST STEP —S | RESULT P| ACTION TO TAKE 
| 1.0 | DURING CHECKOUT SPEEDOMETER IS NOISY. | ¥ a 
| 1.1 | CHECK CONNECTIONS | 7 | | 



















@ Check quick connect speedometer head for proper 


All connections are 
attachment. | 


|GOto1.2. ~. 
good | 










REPAIR or REPLACE 
bad connection. CHECK 
for noise. . 






One or more 
connections bad 














VERIFY CONDITION WITH ENGINE RUNNING.IN 
NEUTRAL | 













_CHECK for other cause 
of vehicle noise. 


@ With engine running and vehicle in NEUTRAL check | Noise is still present 


for noise. a3 





Noise is not present GO to 1.3. 






| 1.3 | CHECK SENSOR __ 


. @ Check sensor for erratic or noisy operation. 










Sensor OK GO to 1.4. 










Sensor not OK REPLACE sensor. 
CHECK system for 


noise. og 









| 1.4 | CHECK CABLE (IF APPLICABLE) ' 


@ Check cable for any kinks or bends. 
















Cable is OK GO to 1.5. 


Cable is not OK If kinks are severe, 

7 REPLACE cable. For 
minor bends, ADJUST 
cable routing to obtain 

enerous curves and. 
HECK for proper 
connection. 








| 1.5 [| CHECK CORE | 
® Disconnect cable and check core for kinks, burrs or 
bent tips: oe 











REPLACE core. 
CHECK system. for 
noise. . 


Core is not OK 








Core is OK 





| 1.6 | LUBRICATE SHAFT END | 


@ Put daub of lube on end of shaft. 


GO to 1.6. 





Noise remains GO to 1.7. 





Noise is gone Condition corrected. 


CHECK GEAR(S) | 


@ Check for damaged or worn driven gear(s). Gear(s) are good.” REPLACE speedometer 
| 7 _ | | head. CHECK system. 


Damaged gear(s) REPLACE gear(s) as 
| required. CHECK 
system. 


CK5319-2E 
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SPEEDOMETER IS ERRATIC OR POINTER WAVERS - 


TEST STEP = “RESULT ACTION TO TAKE 
| 2.0 — DURING CHECKOUT, SPEEDOMETER ACTS ERRATICALLY OR POINTER WAVERS a 
| 2.1. | CHECK CONDITIONS | | | | 


~@ Ensure quick connect is properly attached at All connections are ; GO to 2.2. 
speedometer head. . good 





One or more . | REPAIR or REPLACE 
connections are bad bad connections. 
a _ | | CHECK for erratic or 
| | | av : was | wavering. pointer. 
| 2.2 | CHECK CABLE > | ie. | 
@ Check speedometer cable for. kinks or bends in the . ‘| Cable and S| GO to 2.3. 
routing. drive tip . | 


@ While cable is disconnected: at transmission, check 

- drive tip square for wear. lf kinks are severe, 
| . REPLACE cable: For 

minor bends, ADJUST 
cable routing to obtain 
generous curves, and 
CHECK for proper 
connection. If drive tip is 

~| worn, REPLACE cable. 


| 2.3 | CHECK DRIVEN GEAR _ - 
@ Check driven gear for damage, wear or use of |. = REPLACE driven gear. | 
incorrect parts. . - . = 4% “1 CHECK speedometer. 


| 2.4 | CHECK CORE 
 @ Disconnect cable and check core for kinks, burrs, or | | REPLACE core. CHECK 


bent tips. | . S . speedometer. 


GO to 2.5. | . 


| 2.5 | CHECK CORE (CONTINUED) | | 
@ Install core and turn ae hand to feel for rough or © | REPLACE core. CHECK 
irregular motion. 3 | speedometer.: 


REPLACE speedometer 
head. CHECK 
speedometer. 





CK6786-2D 


NOTE: The speedometer cable routing should 3. __ Disengage all remaining cable clips. 
avoid sharp bends; the cable should be straight for 4. BR 
approximately .203mm (8 inches) from : . Remove screw holding cable clip to Seeing 


speedometer. | 7 a column bracket. 
12. Lower vehicle. | . - 5. Push cable and grommet through floorpan opening 
| i" , i. into cab. (Figs. 1 and 2). — 
Speedometer Cable 17260 7 a 6. . Lower vehicle. | 
F-150 Through F-350 and Bronco” 7. Remove instrument cluster. Refer to Section 33- 
Removal | ~—§1, Instrument cluster -and Printed Circuit. 
| | x | | Disconnect speedometer cable from speedometer 
1. Raise vehicle on-a hoist. | (Fig. 4). | . 
2. Disengage speedometer cable clamp and remove ~ NOTE: On vehicles equipped with transmission- 
cable assembly from transmission (Figs. 1 and 2). + mounted speed sensor, remove speedometer 
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SPEEDOMETER IS INOPERATIVE 


RESULT — _ ACTION TO TAKE . 


GO to 3.2. 


~ oo: .  ° ** TEST STEP 


DURING CHECKOUT, SPEEDOMETER | 
IS INOPERATIVE | | 
| 3.1. | CHECK CONNECTIONS. 6% | 


-@ Verify quick connect is properly attached at 
speedometer head. | | 



















All connections .are 
good 














~ @ Check drive tip at-transmission end of cable to : 
make sure it is properly seated in driven gear. REPAIR tighten sensor 
> or REPLACE bad 
connections. CHECK to 
see if speedometer is 


now operative. — 


One or more 
connections are bad or 
drive tip not seated 
properly 





-@ Check drive gear and driven gear for damage or 
wear. | 














CHECK ODOMETER ; 7 | 


@ Check operation of odometer. 









Odometer is operating >| REPLACE speedometer 
head. CHECK 
speedometer for 


operation. 





















Speedometer pointer REPLACE speedometer 





operates but odometer -head. CHECK 
does not operate speedometer for 
} 7 operation. — 






If both odometer. and 
speedometer pointer 
fail to operate = 


GO to 3.3. 









‘CHECK SPEEDOMETER HEAD | 


_ @ Disconnect cable and check that magnet shaft in 
speedometer head turns freely by rotating with a 
short section of cable core. | | _ 


REPLACE speedometer 
head. CHECK 
speedometer for. | 
operation. 


aon a | GO to 3.4.” 
| 3.4 | CHECK GEARS :; - 


- @ Check cable drive. tip at transmission for wear. 











REPLACE damaged or 
worn gear or cable. — 

| CHECK speedometer for 
operation. 


Drive gear, drive tip, or > 
driven gear damaged 
















Drive gear, driven gear, lea 


GO to 3.5. 
and drive tip okay _ 










| 3.5 | CHECK CABLE | ae 


@ Check speedometer cable for kinks or improper 
routing. 





REPLACE cable. 
CHECK speedometer for 
operation. 






® e 





GO to 3.6. 


CK6787-2D 
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SPEEDOMETER IS INOPERATIVE (Continued) _ | _ | 
a TEST STEP 7 | RESULT - ACTION TO TAKE | 

CHECK SPEED SENSOR 7 : a on Ne . 


@ - Disconnect cable from speed sensor and check that 
shaft in sensor turns freely | 


















“REPLACE speed ~ 
-sensor. CHECK 
speedometer for 

operation. 








fe we GO to 3:7. 
- Ea CHECK CORE | 


@ With cable. disconnected, shee core. - 



















‘REPLACE core. CHECK 
speedometer for . 
operation. 





Core is damaged 





REPLACE cable. 
CHECK. speedometer for 
operation. 







Core will not turn 


| _ CK6742-2C 
, SPEEDOMETER Is INACCURATE 


TEST STEP . | RESULT -ACTION TO TAKE. |" 


DURING CHECK-OUT SPEEDOMETER REGISTERS AN- INACCURATE READING 









/-4.1_| CHECK CONNECTIONS | 7 


@ Verify quick connect is properly, attached at ~ 
speedometer head. 


All connections are 
good 


One or more of the 
| connections are bad — 


| 4.2. | CHECK ODOMETER 7 | 


e Check accuracy of odometer. 


| GO to.4.2. 

REPAIR or REPLACE 
as necessary. CHECK 
for Bomaey: 





| REPLACE speedometer. 
head. CHECK for: | 
speedometer accuracy. - 


Odometer is accurate _ 


2 





Odometer is inaccurate GO to 4.3. | | 





| 4.3. | CHECK DRIVEN GEAR 






® Check for proper driven gear. REPLACE gear with, 
correct gear. CHECK for 


accuracy. 


Driven gear improper 


Proper driven gear GO to 4.4. 


CHECK DRIVE GEAR AXLE, TIRES, AND : 
CORRECTOR | 7 : 


. ® Check for proper drive gear, axle, tires ‘nd 


REPLACE speedometer 
corrector. : 


head. CHECK for 
accuracy. 


Drive gear, axle, tires 
and corrector 


REPLACE incorrect 
component or driven 
gear. CHECK for 
accuracy. 


Drive gear; axle, tires 
or corrector are not 
correct | 
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DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


33-02-7 


Speedometer | 


33-02-7 


cable by pulling it out of the speed sensor. Do not 
attempt to remove the spring retainer clip with the 
speedometer cable in the sensor. To install the 
speedometer cable, align the core with the sensor 


Speedometer Core—17262 


Removal 


1. 


Disconnect sneedomater cable (core and casing | 


- assembly) from speedometer head. 


and snap cable assembly into the speed sensor. . 2.: Pull speedometer core out of upper end of casing. 
Installation | | 3. If core i$ broken, raise vehicle on a hoist and 
remove screw retaining sa cable clamp 
1. Select proper gable for vehicle: “engine, and to transmission. 
- transmission as identified in Ane Truck Chassis ) | 
, Installation Manual. 4. Remove conduit and ferrule assembly and driven 
eas “gear from transmission. Remove driven § gear 
2. Route cable through floorpan opening, retainer, and remove driven gear and shaft from 
3. Connect speedometer cable to speedometer head cable. 
| (Fig. 4). 5. Remove lower part of core -(if it IS’ broken) from 
4. Attach cable clip to steering column bracket. | lower end of casing.. 
5. Press grommet into mounts opening, Installation | | 
6. Raise vehicle on hoist. ; — ae Position driven gear to casing..and install gear 
7... Lubricate cable core exposed at transmission _ retainer. Install driven gear and casing in 
"ferrule with Speedometer Cable Lubricant D2AZ- - transmission, and install retaining screw. Lower 
- 19581-A (ESF-M1C160-A) or equivalent. vehicle. 
8. Apply a coating of Ford Polyethylene Grease 2. Using Motorcraft Core Repair Kit or equivalent, | 
DOAZ-19584-A (ESB-M1C93- ‘A) or acca to O- determine exact length of old core and cut new 
"ring on ferrule. core so that it is 20.6mm (13/16 inch) shorter than 
old core. (Do not cut from squared end of core.) 
9. Lubricate ID and teeth of driven: gear with Remove any burrs or frayed’ edges. 
_ Speedometer Cable Lubricant D2AZ-19581-A or =. : 
equivalent, and install driven gear on ferrule. 3. ei ea core, making certain to seat core in 
ottom of ti 
10. Assemble driven gear retainer to driven gear with ‘ | 
retainer tabs toward gear teeth (Figs. 1 and 2). 4. Place core and tip ina crimping die. Place die ona . 
-. golid surface and strike it squarely with a hammer 
11. Insert driven gear into transmission. -Retain by to. crimp it. 
tightening retaining screw to 2.25-2. 82 N-m (20-25 
in-Ib). 9. Remove crimping die. 
l H <cling/ | n 6. Lubricate core with Speedometer Cable Lubricant 
i — is clips/¢ amps at ocations =" B2AZ-19581-A (ESF-M1C160-A) or equivalent (do 
. = | a 7 -" not over-lubricate). Install core (square end first) 
13. “Lower vehicle. oP erin Ve into upper end of casing and push it all the way _ 
NOTE: The speedometer cable aoling should through to transmission. When cable is nearly 
avoid sharp bends; the cable should be.straight for seated, twist it slightly to make sure that square 
approximately 203mm- (8 inches) from end is. engaged in specoomeles driven gear at 
speedometer. ee — transmission. . : \ 
7. Connect cable assenibly to speedometer, being 


sure to eliminate any kinks in housing and shaft- 


Refer to Figs. 1, 2 and 3. Check operation of speedometer. 
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33-02-8 | | - Speedometer | oe 33-02-8 


















ASSEMBLE RETAINER TO GEAR WITH 
TABS ON BACK SIDE OF CLIP TOWARD 
TEETH ON SPEEDOMETER GEAR 





ASSEMBLE RETAINER GEAR WITH TABS 
‘ON BACK SIDE OF CLIP TOWARD TEETH 















_ SCREW AND 






































ON SPEEDOMETER GEAR 
| ie <3 WASHER 
RETAINER| ASSEMBLY...” 
SPEED SENSOR ee - TIGHTEN . 
~ ASSEMBLY-9E731 10222 e2 Nie | 
: (20-28 IN-LB) RETAINER 


O-RING-87036-S94 
(COAT “O-RING” 
WITH ESA-MIC45-A) 


INSERT CABLE INTO 
SENSOR ASSEMBLY . . 

PRIOR TO INSTALLING 
INTO TRANSMISSION 











APPLY LUBE TO 1D. 
ANDO TEETH OF DRIVEN 
SPEEDOMETER GEAR 
BEFORE ASSEMBLY TO- 
SENSOR ASSEMBLY 























| FRONT OF 


CABLE ASSEMBLY 
oe | VEHICLE 


17260 








-"O-RING COAT WITH 


































VIEW Y 
CABLE Sepa alias WASHER ESA-M1C45-A GREASE | — 
ASSEMBLY | OR EQUIVALENT — | 
: _ SPEEDOMETER 
9A820 2.25-2.82 Nem (20-25 IN-LB) 7. si AND 7.31. WITHOUT SPEED CONTROL | CABLE 


' 4.9L EFI, 5.0L EFI AND 5.8L WITH OR WITHOUT: SPEED CONTROL 
7.5L AND 7.3L ENGINES WITH SPEED CONTROL 
VIEW W 


SPEEDOMETER 
17255 


F-SUPERDUTY — 4x2 MODEL 
VIEW Z 


_. | ""UNOTE: AVOID TRAPPING SPEEDO CABLE ON BRAKE AND CLUTCH 
ou Cee eg PEDAL SUPPORT BRACKET 
. | * "NOTE: IDENTIFICATION TAPE IS CLEARLY VISIBLE MINIMUM 50.0 
rile. J Set ANS anny 6O«<‘;é‘ Cg = MILLIMETERS FROM DASH IN THE ENGINE COMPARTMENT 
Dae ee °° WHEN CABLE IS PROPERLY ROUTED BEHIND THE 
INSTRUMENT. IF THE TAPE IS NOT VISIBLE, FREE THE CABLE 
"+ (OF ENTRAPMENT BEHIND THE INSTRUMENT AND PULL 
.).¢ + CABLE THROUGH DASH PANEL GROMMET FROM ENGINE 
: COMPARTMENT SIDE. 


“@BNOTE: CABLE ROUTED INBOARD OF APRON AND DASH. PANEL 
MOUNTING BRACKET. 


NOTE: PASS THE SPEEDO CABLE OUT THROUGH THE HOLE IN THE TOE 
PLATE. REMOVE SHIPPING PLUG FROM ODOMETER END OF 
‘ . CABLE. FIT THE CABLE END UP TO THE ODOMETER AT THE REAR 
_ _ OF THE INSTRUMENT CLUSTER PRESS FIRMLY TO SEAT THE 
LOCKING TAB. SECURE THE CABLE TO THE STEERING COLUMN 
PLATE WITH SCREW SLIDE THE GROMMET DOWN THE CABLE 
AND SEAT IT IN THE TOE PLATE HOLE. LUBRICANT MAY. BE 
USED TO SLIDE THE GROMMET DOWN THE CABLE. POSITION 
CABLE WITH LOCATING TAPE IN FLOOR PAN CLIP. ASSEMBLE 


FRONT OF VEHICLE. | 
- O-RING SPEEDO GEAR RETAINER AND CLAMP TO 


| INSTALLATION OF SPEEDOMETER CABLE ae 

f TO AUTOMATIC TRANSMISSION et 

oe AND 4 SPEED TRANSMISSION e 1% 2. |. SON cd | 

“MAIN VIEW , ea, oe , 102-244 


FIG. 1 Bronco, F-150—F-350 and F-Super Duty Speedometer Cable Installation (4x2) 
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—33-02-9 | i See Speedometer ee ee re eee 33-02-9 














_ ASSEMBLE RETAINER TO GEAR WITH . 
TABS ON BACK SIDE OF CLIP TOWARD 


- SPEEDOMETER — 
"TEETH ON SPEEDOMETER GEAR | 














CABLE FRONT OF VEHICLE 
17260 O-RING | 


87036-S94. 
















W620397-S36° . 
TIGHTEN TO ‘AND TEETH OF DRIVEN 
' 2.3-2.8 Nem . SPEEDO GEAR BEFORE 
(20-25 IN-LB) _ ASSEMBLY TO CABLE 


INSTALLATION — 7.5L AND 7.3LD 
ENGINES W/O SPEED CONTROL 
VIEW U 
















ASSEMBLE RETAINER TO 
GEAR WITH TABS ON BACK 

CABLE SIDE OF CLIP TOWARD TEETH 
ON SPEEDOMETER GEAR | 


COAT O-RING). 
WITH ESA-MIC45-A 







VIEWS U 
AND V 


‘FRONT OF VEHICLE 











NUT — 
'W620397-S36 










~ CLAMP PART OF 

SENSOR ASSEMBLY 

"7 APPLY LUBE TO LD. 
AND TEETH OF DRIVEN 
SPEEDO GEAR BEFORE 


ASSEMBLY TO.SENSOR > 
"ASSEMBLY | 





INSTALLATION — ALL ENGINES W/SPEED 
CONTROL AND 4.9L EFI, 5.0L EFI — 
AND 5.8L EFI W/O SPEED CONTROL 
VIEW V 


K4897-2F 


FIG. 2 F-150—F-350, F-Super Duty and Bronco Speedometer Cable Installation (4X4) 
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33-02-10. =.  ~——~——.~—s Speedometer 33-02-10 

























RETAINER-17292 
ASSEMBLE RETAINER TO GEAR WITH 
- TABS ON BACK SIDE OF CLIP TOWARD 
TEETH ON SPEEDOMETER GEAR 


- RETAINER- 17292 | 
ASSEMBLE RETAINER TO GEAR WITH 
TABS ON BACK SIDE OF CLIP TOWARD 
TEETH ON Sven alm 






GROMMET 






* SPEED SENSOR : : 
ASSEMBLY O-RING-87036-S94 - 


(COAT WITH ESA-MIC45-S) 






COAT O-RING WITH 
ESA-MIC45-A CABLE - 
ASSEMBLY 


APPLY LUBE TO 17260 
















CABLE 


age Able LD. ANO TEETH | 
, OF DRIVEN. 
‘9A820 SPEEDOMETER | SCREW AND 


WASHER 






Bae GEAR BEFORE 
SPEEDOMETER 67622-S2 






















BUTTON PLUG eee eon | 2.26:2.82Nm —. “ APPLY LUBE TO 1D. 
390608 pesreraile (20-25 IN-LB) AND TEETH OF 














DRIVEN SPEEDOMETER 


SPEEDOMETER | GEAR BEFORE 


CABLE CLAMP ASSEMBLY 
17266. - TO CABLE 





‘INSERT CABLE INTO - 
-- SENSOR ASSEMBLY — 

PRIOR TO INSTALLING 
“INTO TRANSMISSION: 





SCREW AND 






2.26-2.82 Nem. - 
(20-25 IN-LB) 
ALL ENGINES WITH SPEED CONTROL 

AND 4.91 EFi, 5.0L EFi AND — 
5.8L EFl WITHOUT SPEED CONTROL 





7.3L AND 7.5L ENGINES 
‘WITHOUT SPEED CONTROL 
VIEW Y 


FRONT FLOOR. | CABLE “CABLE 
CROSSMEMBER st | ASSEMBLY ASSEMBLY | 
- : | : - 1°" 17260 | 9A820 





TRANSMISSION _ 


CABLE ASSEMBLY 
47260 ‘ASSEMBLY | | 
. | wn 8 CLIP - 
CABLE ASSEMBLY : | , 


ASSEMBLY 


PARKING BRAKE CABLE FRONT OF VEHICLE 


INSTALLED OUTBOARD 


FRONT OF VEHICLE / ccpew 
ore 55906-S2 


DOUBLE CLIP ae 
‘ N802769-S BRAKE AND CLUTCH PEDAL 


SUPPORT BRACKET 
VIEW Z- 





"VIEWS X AND-Y : 





FIG. 3 E- 150—E- ‘850—Speedometer Cable Installation (Manual Trans.) 


CABLE ASSEMBLY 


SPEEDOMETER SHAFT _ . 


PRESS FLAT SURFACE AND PULL CABLE. _ 
AWAY FROM SPEEDOMETER HEAD (PLACE - 
INDEX FINGER ON METAL TUBE AND | 
THUMB ON PLASTIC RING FLAT SURFACE) 





" K2327-1D 


_ FIG. 4 Speedometer Cable Quick-Connect 
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SECTION 33-04 Tachometer 

SUBJECT "PAGE - SUBJECT | Pat * PAGE 

DESCRIPTION AND OPERATION ........ ..e1+33:04-1 SPECIAL SERVICE TOOLS” Re Peer ee 33-04-3 
DIAGNOSIS AND TESTING .............-.-5: . 33-04-2 VEHICLE APPLICATION ..:...... doit capes sees 83-04-1 


REMOVAL AND INSTALLATION ...... sete ewes 33-04-1. 





VEHICLE APPLICATION 
F-150—F-350, F-Super Duty and Bronco. 


DESCRIPTION AND. OPERATION 


The tachometer is an electrically operated instrument 
which indicates engine speed in revolutions per minute 


(RPM). It is mounted in the instrument cluster assembly. 
The tachometer on F-150—F-350, F-Super Duty and 


Bronco vehicles can be used with either 6-cylinder or 
8-cylinder engines. The tachometer terminals ''B" (+12 
volts), ''C'' (coil negative); and ‘'G'' (ground) are 


connected when used for 6-cylinder engines. A fourth 


terminal ''8'' (8-cylinder ground) is grounded through 
the wire harness for 8-cylinder engine operation (Fig. 1). 


CAUTION: The use of vinyl cleaners and other 
similar cleaning agents to clean the vehicle interior | 


and/or instrument cluster lenses has resulted in 


damage to the instrument cluster lenses. The™ 


chemical content of these cleaning agents 
(O-dichlorobenzene, ethyl alcohol and/or 
cellosolve), has produced fogging, spotting, stain, 
or splotches of the lenses, either through over- 
spray or direct use on the lenses. Therefore, 
extreme caution should be taken during interior 
cleanup to prevent over-spray of cleaning agents 
which contain the chemical contents mentioned 
from containing the instrument cluster lenses. 


The instrument cluster lenses should be cleaned 
with Ford Glass Cleaner D8AZ-19C507-A or 


14289/90 
IGNITION 


2. Remove instrument cluster. 


equivalent commercial cleaning product, ‘using a 
clean, soft, lint-free cloth. The Ford glass cleaner 
has been specially formulated for cleaning windows. 


-. in automotive vehicles and is approved for use in 
cleaning the plastic instrument cluster lenses. Read 
and carefully follow the directions on the container 
for best results. , 


REMOVAL AND. INSTALLATION 


| Removal 


1. _ Disconnect: battery ground cable. 


Refer to Section 


33-51, Instrument Cluster and Printed ‘Circuit. 


3. Remove seven screws attaching mask and lens to 


cluster backplate and remove mask and lens. — 


4. Remove : tachometer by prying tachometer dial 


away ‘from cluster backplate (tachometer is — 
_retained backplate by iene eins) | 


Installation 
1. Position tachometer: cluster backplate, and push _ 


_into position (making certain the four tachometer 
pins correctly seat in the cluster backplate clips). 


2.. Position lens and mask to the cluster backplate 
and install the seven attaching screws. Install the 
instrument cluster. Connect battery ground cable 

~ and check rai of the Reno eR | . 


INSTRUMENT 
CLUSTER 
ONNECTOR 


COIL > 4% PONE tick eats 
: - PIN 11 t 4 


PIN 13 .. 


WARNING LAMP 
FUSE 10 AMP 


TO IGNITION. | —. " { 4S wiRE HARNESS 
_ SWITCH a7 | 44401 


TO IGNITION 14289/90 


SWITCH 


FIG. 1 Tachometer Wiring Diagram 


(8 CYLINDER ONLY) . 





D> Be BRAKE EMISS 


PRINTED | 
CIRCUIT |. 


TACHOMETER 


K4177-2B - 
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33-04-2. | Tachometer — : ——- 33-04-2 





DIAGNOSIS AND TESTING 
eiorenarie ERRATIC, WRONG INDICATION 


a TEST STEP | RESULT >| ACTION TO TAKE 
oe VERIFY CONDITION. ce | i aoe 
_@ Check compiaint. 










_Inoperative GO to Al. 
Erratic and/or wrong 


| GO to A2.° 
‘ indication 





| Al | CHECK FUSE. | 


-@ Check fuse. 





REPLACE fuse. If fuse 
blows again, CHECK for 
short in circuit. 














GO to A2. 












=a CHECK WIRING - | 
~ _*@ Check for loose wiring connections in engine 
compartment or at instrument cluster. 










‘SECURE loose 
connections. 








ae ea 


| A3_ | MAKE RESISTANCE CHECKS ae 
@ Remove instrument cluster and make resistance 
-- and voltage checks (using Rotunda Digital Volt . 
Ohmmeter 007-00001 or equivalent) at 14401 wiring 
harness connector as follows: ‘ 





GO to A3. 









% 







>| Condition is not in . 
tachometer. SERVICE 
wiring. tien 

















CONNECTOR “A” ~ CONNECTOR "B" 


TACHOMETER © 
GROUND ~ 


GO to A4.. - 






V.TO.-° . 
eer wes 






- TACHOMETER SIGNAL - 
ae IGNITION: COIL (-) 























OUND - 
8 CYLINDER. ONLY” 






ma Check | pin ‘#2 apace B) resistance to 

chassis ground — should read 1 ohm or less. 

2. Check pin #7 (connector ‘A’) resistance to 
chassis ground — should read 1 ohm or less, if 

vehicle has 8-cylinder engine. Open circuit if 6- 
cylinder. engine. 

3. Check pin #6 (connector ‘A’) resistance to 

negative terminal of ignition coil should be 1 ohm 
or less: 

. 4, Connect battery. Tum ignition switch ON. Check 
for +12V at pin #13 kcomnectet ‘A’). ‘Turn gente 
OFF. 

Disconnect battery. 


aa Te CHECK TACHOMETER CONNECTIONS he 


~ @ Check for loose or missing Cluster connection clips, | 
or ‘damaged printed Circuit. | | 








RESEAT (or replace 
missing) clips and/or . 
REPLACE printed circuit. |. 






REPLACE tachometer. 
CK6179-2D 
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SPECIAL SERVICE TOOLS 







CK9061-1B 
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33-06-1 Tachometer 7.3L Diesel 33-06-1 
SECTION 33-06 Tachometer 7.3L Diesel 
‘SUBJECT | | PAGE SUBJECT | PAGE 
_ DESCRIPTION AND OPERATION ............. 33-06-1 SPECIAL SERVICE TOOLS ...:.......... . a. 33-06-4 
DIAGNOSIS AND TESTING .............-...- 33-06-1 | VEHICLE APPLICATION ......... ee eee ee 33-06-1 
REMOVAL AND INSTALLATION .............. 33-06-1 | 





VEHICLE APPLICATION 


F-250 through F-350 and F- Super Duty Models with 
7.3L Diesel. 


DESCRIPTION AND OPERATION 


_-The tachometer is an electrically operated instrument — 


which indicates engine speed in revolutions per minute 
(rpm). It is mounted in the instrument cluster assembly. 


The tachometer receives its signal from a variable 
reluctance sensor (mounted in the wise pump hung 
gear cover). 


REMOVAL AND INSTALLATION : 
‘Removal | 
1. Disconnect the battery ground cable. 


2. Remove the instrument cluster. Refer to Section 
33-51, Instrument Cluster and Printed Circuit. 


" MANUAL TRANSMISSION APPLICATION 


3. Remove the six screws attaching the mask and 
lens to the cluster pene and remove the mask 
and lens. 


4. Remove. tachometer by prying tachometer dial 


away from cluster . backplate (tachometer is 
retained to packpiale by retaining clips). 


Installation 


1. Position the tachometer to the cluster backplate 
and push the tachometer assembly into the cluster 
backplate. 


_ 2. Position the lens and mask to the cluster backplate 


and install the seven attaching screws. Install the 
instrument cluster. Connect. the battery ground 
cable and check the operation of the tachometer. 


DIAGNOSIS AND TESTING 


Refer to the following schematic and Diagnosis 
Guides to locate and correct typical tachometer — 
problems. Readings can be taken using Rotunda Digital | 


Volt Ohmmeter 007- 00001 or equivalent. 


INSTRUMENT 


14289-90 


| | Y PIN 








DIESEL 
SENSOR 


WARNING LAMP 
FUSE 10 AMP 


TO IGNITION 
SWITCH 


CLUSTER 
CONNECT! OR 


NO. 
| (CONNECTOR "A") 
) ar 3 


PIN NO. 
(CONNECTOR *A") 


PINNO.2 
(CONNECTOR “B"). 





K12707-2B 
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33-06-20 a _ Tachometer 7.3L Diesel = ss —  33-06-2 





AUTOMATIC ({E40D) TRANSMISSION APPLICATIONS 


2 _ INSTRUMENT 
as ie 4 “CLUSTER 


-12A581- 


CONNECTOR 






PIN NO. 6 


I - (CONNECTOR A”) 
Le » > 


PIN NO. 13 
(CONNECTOR “A”). 
——_———— 


PIN. 
#4 





——> 
‘DIESEL PINNO. 2 - 
SENSOR nN Aa - (CONNECTOR 8”) - 
TO IGNITION 
- SWITCH 


+ BEC-4 (WITH. INTEGRAL { 
DPC-100 E40D TRANSMISSION : 
CONTROLLER) : 


_ K13847-2A 
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— -33-06-3 ; ee Tachometer 7.3L Diese! 


_INOPERATIVE, ERRATIC, WRONG INDICATION 


TEST STEP RESULT ACTION TO TAKE 
Ao | VERIFY CONDITION | 


e > Check. complaint. 





| A1 | CHECK FUSE | ~ 


© Check fuse. 





| A2 | CHECK WIRING 


@ Check for loose wiring connections in engine 
compartment or at instrument cluster. | 





| A3_ | MAKE RESISTANCE CHECKS 
“@ Remove instrument cluster and make resistance 


and voltage checks at 14401 wiring hamess 
connector as follows: 


+12 VOLTS TACH AND DIESEL 
TO TACH el SENSOR GROUND 


SENSOR __. 
(OR DPC-100) 
SIGNAL) 


-14 13 12 11 10 


CONNECTOR “A” CONNECTOR “B” 
(LH SIDE — AS SEEN ' __ (RH SIDE — AS SEEN 
FROM REAR OF CLUSTER) FROM REAR OF CLUSTER) 


. Check pin No. 2 (of connector “B”) resistance to 
chassis ground — should read 1 ohm or less. 


. Check pin No. 6 (of connector “A”) resistance to -. 
corresponding terminal of diesel sensor mating 
connector — should be 1 ohm or less. 


. Connect battery. Tum ignition to the RUN position. 
Check for +12 volts at pin No. 13 (of connector 
“A”). Tum ignition OFF. Disconnect battery. 





inoperative - | 


Erratic and/or wrong 


indication 


Fuse blown 


Fuse is good 


Loose connections — 


Connections secure 
Open or shorted 


Wiring OK 





>| GO to ‘A2. 









4 Condition is not in 


 33-06-3 







GO to Al. 





REPLACE fuse. If fuse 
blows again, CHECK for 
short in circuit. 








GO to A2. 


SECURE loose 
connections. 





GO to A3. 








tachometer. SERVICE 
wiring. 


‘GO to Aé. 


CK12705-2B8 
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33-06-4 . Tachometer 7.3L Diesel | | 33-06- 4 


TEST STEP RESULT _ ACTION TO TAKE _ 
Pe CHECK RETENTION CLIPS | 


@ Check for loose tachometer retention dies: on rear 
of instrument cluster, or damaged printed circuit. 


CHECK DIESEL SENSOR MOUNTING AND/OR © 
CONNECTOR 


@ Check to see that Zanecr is not loose in its . 
mounting (in injection pump timing gear cover). 
Check for loose connection. 









| TIGHTEN clips and/or 
REPLACE printed circuit. 


Clips loose 













Clips tight GO to AS. - 




















TIGHTEN sensor to 
20-27 Nem (15-20 ft-lb): 
and/or connector. 


Sensor and/or 
connector loose . 








Sensor and connector 
tight 


GO to A6. 










| a6 | CHECK DIESEL SENSOR FOR DAMAGE __ 


—@ Remove sensor and check for physical damage to 
sensor face (resulting from contact with timing 
gear). 


NOTE: Checking ceaintin across the terminals 
of the diesel sensor will show infinite resistance. 


CHECK DIESEL SENSOR RESISTANCE 


@ Remove sensor and check D.C. resistance across 
sensor terminals (with sensor in free air — no 
ferrous materials in its immediate vicinity). 


Resistance should be 2000-3000, ohms. | 
P| E40D AUTOMATIC TRANSMISSION APPLICATIONS 





Sensor damaged 





‘REPLACE sensor. 



















Sensor not damaged. GO to A7. 













Sensor resistance — 
outside of specification 







REPLACE sensor. 





Sensor resistance OK. GO to AS. 


ONLY DPC-100 TRANSMISSION CONTROLLER 
SIGNAL CHECK 








REPLACE EEC-4 
Processor Unit. 


1. Reconnect battery cable and start engine, and allow" 
engine to idle. 


2. Check RMS AC voltage of DPC- 100 controller 
. output signal (pin 6 of connector “A”, at instrument 
cluster). Voltage value should be at least 300 mV. 


No signal output 










Signal OK REPLACE tachometer. 
- CK12706-2B 


SPECIAL SERVICE TOOLS 


| Numbers Description — sd 
007-00001 Digital Volt Ohmmeter | 
t CK12708-1A 
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33-10-1 Charge Indicator—Lamp 33-10-1 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION AND OPERATION : REMOVAL AND INSTALLATION 
Charge indicator Lamp System ............ 33-10-14 Indicator Lamp ........0.2 cee cececccncces 33-10-2 
F-150—F-350, F-Super-Duty and : F-150—F-350, F-Super Duty and” 7 
BIONCG 5 fia wade cass te ba eee 2. 33°-10-1 BIONGO) <6.e6 ecw ieee eee et eee . 33-10-2 
DIAGNOSIS AND TESTING 


sists Giaearowne Se ames 33-10-2 





VEHICLE APPLICATION 
F-150—F-350, F-Super Duty and Bronco. 


DESCRIPTION AND OPERATION 
Charge Indicator Lamp System — 


F-150—F-350, F-Super-Duty and Bronco 


The battery, alternator, and electronic voltage regulator 
make up the charging system (Figs. 1 and 2). 


With the ignition switch in START or RUN, battery 
current flows through the alternator indicator lamp 
which is a resistor/bulb in parallel mounted in the 
cluster, into the regulator at terminal |, and to ground 
through the solid-state indicator switch. The electronic 
control measures a low voltage at regulator terminal A, 
and closes the field switch. This applies battery voltage 
to the field through alternator terminal .F. 


INDICATOR 


‘CHARGING SYSTEM WITH E , 
LECTRONIC LAMP. 


REGULATOR AND INDICATOR LAMP IGN. SWITCH 


,. BATTERY 


500 OHM 


ROTOR 


ALTERNATOR 


FIG. 1 Charging System Schematic—EVR System | 


With current in the field and the rotor turning, the 
alternator stator produces a DC voltage at terminal BAT 
(to battery) and terminal STA. erage at STA is one- 
half voltage at BAT.) 


A preset-voltage.at terminal S operates the electronic 
control to open the indicator switch, which removes 


ground from the alternator warning indicator. 


The alternator output is controlled by the current in 
the field. The average voltage: on the field depends on 


the percentage of time the field switch is closed. The 


electronic control. closes the field switch when: the 
voltage at A is low, and opens the switch when the 
voltage at A is high. 


The voltage regulator holds the system voltage at 
approximately 14 volts, which may vary with 
temperature. The average alternator Output is then any 
required value between zero and full current, depending 
on conditions sensed by. the vonage regulator. 


ELECTRONIC 
VOLTAGE REGULATOR 





K4926-2D 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


- 33-10-2 


IAR ASSEMBLY 


ae 
= 
a 


STATOR 


SENSING 
AND 
SWITCHING 
CIRCUITS . 


(Q F SCREW © A SCREW 


GROUND F SCREW TO FULL FIELD ALTERNATOR 


FIG. 2 Charging System Schematic—IAR System :. 


DIAGNOSIS AND: TESTING 


Refer to Section 31-01, rile ‘System General 
Service. 


REMOVAL AND INSTALLATION. 
Indicator Lamp — - 
F-150—F-350, F-Super Duty and Bronco 


To. remove the indicator bulb socket remove the 
instrument cluster assembly to gain access to indicator 
bulb socket. Refer to Section 33-51, Instrument Cluster 
and Printed Circuit. Turn the bulb and socket assembly 


One-quarter turn counterclockwise and remove. To | 


install reverse this procedure. 


CAUTION: The use of vinyl: cleaners and similar 


other cleaning agents to clean the vehicle interior 
and/or instrument cluster lenses has resulted in 


Charge Indicator—Lamp 


{AR SCHEMATIC 


33-10-2 


*R IS 500 OHMS FOR WARNING 
LAMP SYSTEM 


IGNITION 
SWITCH 


FOR WARNING 
LAMP SYSTEM 


BATTERY TERMINAL / 
OF STARTER RELAY 





damage to the instrument cluster lenses. The 
chemical content of these cleaning agents 
(O-dichlorobenzene, ethyl alcohol and/or 
cellosolve), has produced fogging, spotting, stain, 
or splotches of the lenses, either through over- 
spray or direct use on the lenses. Therefore, 
extreme caution should be taken during interior 
cleanup to prevent over-spray of cleaning agents 
which contain the chemical contents mentioned 
from contacting the instrument cluster lenses. 


The instrument cluster lenses should be cleaned with 


' Ford Glass Cleaner E4AZ-19C507-A (ESR-M14P5-A) or 


equivalent commercial cleaning product, using a clean, 
soft, lint-free cloth. The Ford Glass Cleaner. has been 
especially formulated for cleaning windows in 
automotive vehicles and is approved for use in cleaning 
the plastic instrument cluster lenses. Read and carefully 
follow the directions shown on the container for best 
results. 
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SECTION 33-12 Charge Indicator—Ammeter 
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DIAGNOSIS AND TESTING .................. 33-12-1 - | ae ot rah - 
REMOVAL AND INSTALLATION so 
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VEHICLE APPLICATION 
E-150—E-350. 


DESCRIPTION AND OPERATION 


The ammeter is a gauge which senses the direction 
and rate of flow of electrical current to or from the 
battery to indicate whether the battery is being charged 
or discharged. A shunt-type ammeter is used in E-150— 
E- 350 (Figs. 1 and 2). 


DIAGNOSIS AND TESTING 


To test the ammeter, turn the headlamps on with 
engine stopped. The meter pointer should move toward 
the D or discharge scale. If no movement of the needle 
is observed, check the battery to circuit breaker wire 
connections. If the connections are tight, and the meter 
does not indicate either a charge or a discharge, the 


meter is inoperative. Check continuity of wires. If ea 


replace meter. 


CAUTION: Do not use jumper wires to detect or 
check operation at charge indicator subsystem. 


If the meter pointer moves toward the C or charge 
scale when the headlamps are turned on, the wire. 
connecnens at the meter are reversed. Connect the 


IAR ASSEMBLY 
RECTIFIER: 





SENSING 
AND SWITCHING, 
CIRCUITS 


QA) F SCREW ®) A SCREW 


GROUND F SCREW TO FULL FIELO 
ALTERNATOR | 


FIG. 1 |AR Ammeter System 


IAR SCHEMATIC 





wires to the ammeter esrreclly after checking first to 


make sure that the battery is not reversed. 


REMOVAL AND INSTALLATION 


CAUTION: The use of vinyl cleaners and similar 
other cleaning agents to clean the vehicle interior 
and/or instrument cluster lenses has resulted in. 


- damage to the instrument cluster lenses. The 


chemical content of these cleaning agents 
(O-dichlorobenzene, ethyl alcohol and/or 
cellosolve), has produced fogging, spotting, stain, 
or splotches of the lenses, either through over- 
spray or direct use on the lenses. Therefore, 
extreme caution should be taken during interior 
cleanup to prevent over-spray of cleaning agents 
which contain the chemical contents mentioned 
from ‘contacting the instrument cluster lenses... 


The instrument cluster lenses should be cleaned with 
Ford Glass Cleaner E4AZ-19C507-A (ESR-M14P5-A) or 
equivalent commercial cleaning product, using a clean, 
soft, lint-free cloth. The Ford Glass Cleaner has been 
especially formulated for. cleaning . windows in- 
automotive vehicles and is approved for use in cleaning 
the plastic instrument cluster lenses. Read and carefully 
follow the directions on the container: for best: results. 


IGNITION ~ |. 
SWITCH © 


YILINWV 


BATTERY TERMINAL /. == BATTERY 
OF STARTER RELAY | 
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CHARGING SYSTEM WITH ELECTRONIC REGULATOR = | ~—-E= 190-350 
| AND AMMETER | Removal | | 
1. Disconnect Battery atid sable: 


"2. Remove instrument cluster. Refer to Section. 
| 33-51, Instrument Cluster and Printed Circuit. | 


3. — Remove housing, : lens and mask from front of 
cluster by removing six retaining screws. 


‘ | 
| 
| 

| 






install two retaining nuts. 


2. Insert the plastic insulator over’ the: gauge 
3 terminals, if so equipped. 


3. Install mask, lens and mousing with six igelainineg: 


STATOR 
WINDINGS 


2 4 Remove two retaining nuts. 
RECTIFIER | 5. > Remove ammeter from backplate assembly, 
| 4 | | | 
2 oa a Position. ammeter to backplate assembly and a 
ale 
= 





| 
| 
| 
| 
| 
| 
| 
{| | Installation 
= 
| 
| 
| 
J 


aa eee ee Le screws. 
” 4. Install the instrument cluster to instrument panel. 
ELECTRONIC : 
VOLTAGE REGULATOR Refer to Section 33-51, Instrument Cluster and 


= a ae : | Printed Circuit. 


K10432-1A -, 
: — : a - 5... Connect battery ground cable. Check Oprreree of 
FIG. 2 EVR Ammeter System ssi . = the gauge. 
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| SUBJECT 
DESCRIPTION: : = Ee ‘ REMOVAL AND INSTALLATION (Cont qd) 
“Top Gear Switch see ae teesani Matas bral saved spiietaet Oo" 10M Top Gear Switch os... eee eee eee 33-15-1 
' DIAGNOSIS AND TESTING - ei aiiehe ree .aede... 3315-1 = VEHICLE APPLICATION *... a ec ete eee ee BIH15-1 
REMOVAL AND INSTALLATION - eee a a | i eer ee 
Shift Indicator rene vee es eee eect eee es SS15e1 
~ VEHICLE APPLICATION | _. DIAGNOSIS AND TESTING © 
- 4.9L (300 CID) Engine with Manual Transmission. .-For Diagnosis. and -Testing . procedures, refer to 


DESCRIPTION 


The shift indicator ania system (Fig. 1) is: intended to 
provide the driver with. optimum. fuel economy and is 
controlled by engine speed and manifold vacuum levels. 
When the engine speed is greater than 900 RPM and 
engine vacuum is greater than 16.9 kPa (5 in.-Hg.) :in 
part throttle range, the shift indicator lamp comes on, 
indicating the proper time to upshift. There is a slight 
delay (approximately 1 second) in the lamp coming on 
after these conditions are met. The lamp itself is located 
in the. far LH "eyebrow" of the instrument panel on 
- EEC-IV vehicles. | 


On EEC-IV vehicles, the system is incorporated into 
the EEC module. There is a top gear switch (mechanical 


~~ linkage) which prevents the lamp ‘from lighting in top 


gear. There is also a dimmer relay which reduces the 


brightness of the atl g when the ‘headlamps are turned .- 


on. 


Top Gear Switch 


The top gear switch is.located at the top, RH side of 
the transmission case. This. switch and temperature 


inhibitors (some .are switches and some are purely . 
mechanical devices—depending on the calibration) . 


merely prevent the shift indicator lamp from lighting up 
when the vehicle. is in the OP gear. 


IGNITION RUN ONLY 


TOP GEAR SWITCH © 


(N.C. VAC SWITCH 





_ FIG. 1 Shift Indicator Lamp—Wiring Schematic 


3... Remove instrument cluster. 


Section 17 of the Broce Emissions one manual. ae 


- REMOVAL AND INSTALLATION. 
‘Shift Indicator Lamp 


Removal 


4, | Disconnect Baten arcana Bani. 


2. - Remove instrument panel trim panel. 


Refer. to Section 


33- -51, Instrument Cluster and Printed Circuit. 


4. Remove bulb. from shift indicator assembly. 
. Installation | 


1. - Install bulb into shift indicator ‘Geerbly:: 


2. Install instrument cluster. Refer to Section 33- 51, 
Instrument Cluster. and Printed Circuit. 


3.” Install instrument panel trim panel. 


4. ._ Connect battery ground cable. Test system for 
_ correct operation of- lamp. - 


— Top Gear Switch | 


Removal. | 
1. Disconnect battery ground. cable. 


- 2. Disconnect electrical connection (pull Straight out). 
.3. - Remove bolt from’ the switch and remove switch. 


IGNITION RUN - 


SHIFT LAMP ONLY CRT. 


CLASS A 
PURGE 
PORT 
VACUUM 


N.C. VAC 

SWITCH 5” 
95° PVS 
(MECH.) 


~ NO. 10 DLY 
VALVE 
(MECH.) 


K6223-2B 


*Can be purchased as a eases item. 
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Installation => | Me 2: 
1. Install switch and secure with .attaching bolt. 3. 


. - Connect’ battery ground cable. Test system for 
_ correct operation. | 


Connect electrical connector. 
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VEHICLE APPLICATION ~ 
All Models. 


_ DESCRIPTION AND OPERATION 


Fuel Level Indicating System | 
All Models: 


‘The fuel. indicating system is a bimetal- resistance — 
type system for Econoline and a magnetic type system - 


for F-Series. The’ Econoline system consists of an 
instrument voltage regulator, fuel indicator (gauge) 
mounted in the instrument-cluster and a sender located 
in the fuel. tank’ (Fig. 1). 


The F-Series system consists of a fuel indicator 


gauge mounted in the instrument cluster and a sending © 


unit mounted in the fuel tank (Fig. 2). 
Instrument Voltage Regulator | 


Econoline 
- The instrument voltage regulator (iVR) used with the 


bi-metal fuel indicator (gauge) controls and maintains an | 
- average pulsating voltage oF 5.0 volts at ane gauge 


_ terminals. 
Fuel Indicator (Gauge) - 


- The bi-metal (Econoline) fuel indicator gauge pointer / 


is attached to:a wire-wound bimetal strip which, when 
heated by the.flow of electrical current controlled by the 
sender unit, produces the. appropriate indication. 


The magnetic (F-Series) fuel-indicator gauge creates - 
a polarity in the wire windings which, depending on: the - 
resistance at the sender, controls the degree of pointer . 


rotation. The magnetic gauge Ceca on apenery 
- voltage (12V). 


Fuel Sender. 


The fuel sender consists of a vatiable resistor, 
controlled by the action of an attached float in the fuel 


FUEL SENDER 
UNIT © 


. BIMETAL STRIP 
_ AND HEATER WIRE 


, VARIABLE 
RESISTOR 


FUEL 


OD, 


sete: 1D 





FIG. 1 Fuel Indicating: System Using a Bimetal 
sauge--Econoline 


-tank (Figs. 1 and 2): The variable resistor consists ofa 
“screened resistive material on a ceramic substrate. The 


resistive characteristics of the two NES? of ea are 


Shown in Fig. 3. 


The fuel sender portion of the fuel sender for the 4, OL 
EFI, 5.0L EFI, 5.8L EFI and the 7.5L EFI engines — 
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Fuel Indicating System | 


33-20-2 





\o* RESISTOR 


FUEL 
. FILTER 





K10439-1A 


FIG. 2 Fuel | Indicating Syaicin Using a Magnetic 
} See ee and asia Duty 


FUEL SENDER RESISTANCE 


Type of Gauge Full Tank - Empty Tank 


CK10440-1A_ 





FIG. 3 Fuel Indicating System—Sender Resistance 


_ Operate the same. as described previously. The sender 
has -an integral fuel pump (Figs. 4 and 5), and the 
electrical connector has four pins, two for the sender 
function and two for the electrical fuel pump. 


NOTE: The fuel sender used with the (F-350 and F- 


Super Duty) plastic aft-axle tank has only three pins, as 
the pump and sender share. a common ground. 


The fuel sender for the 7.3L:diesel also operates the 


same as previously described, except for the following - 


differences. The sender electrical connector has two 
pins instead of four as there is no electric, fuel pump. 
The filter is replaced by an inverted flexible cone-like 
member. The flexible cone ensures fuel is always. being 
taken from the bottom of the tank. The cone has as. part 
of its assembly a relief-bypass valve (Fig. 6). If the 
intake becomes obstructed at low temperatures the 
relief valve opens, allowing fuel to bypass the filter. 


The fuel senders used with all engines equipped with 


EFI, as well as the 7.3L diesel engine have a fuel return 
port which allows excess fuel delivered to the engine to 
. be returned to the fuel tank. | 


Fuel Tank Selector Switch 


All fuel gage sensing on vehicles with dual tanks 
(except with 7.3L Diesel engine) passes through the fuel 


tank selector switch. The circuit Clegiansse are eenowe in 
Figures 7 and 8. | 


-DIAGNOSIS AND TESTING 


All Models | 
Calibration Test (using Rotunda Tester 021- : 


| 00055)—Econoline 


The Rotunda Instrument Gauge System Tester 021- 
00055 or equivalent (Fig. 9), is used to diagnose 


problems in all fuel indicating systems using the bimetal 


fuel indicator gauge and nStument voltage regulator 
(IVR). 


- Prior to performing fuel system test, the following 
tester checks should be made. . 


1. Set tester switch at IVR ‘CHECK position. 


2. Attach tester ground wire to the negative (-) 
terminal of 12-volt battery and touch one of the 
tester terminals marked with an arrow to the 
positive (+) battery terminal. - : 


3. If the IVR check lamp does not come on, return 
tester for service or replacement. 


. Test Set-Up : | 
CAUTION: During in-vehicle tests, do not let tester 


terminal studs designated by arrows come in 
contact with vehicle ground. The. fuel gauge will be 
shorted to ground, preventing an accurate test and 
possibly damaging the IVR or gauge. Never apply 


_ vehicle voltage across sender, IVR or gauge. 
1. Disconnect connector from fuel sender and hook 


onto the matching terminals on the tester (Fig. 9). 


2. Turn vehicle ignition switch to Roo poster 


Functional Test 


NOTE: The IVR also: supplies a. common eau 
voltage for the temperature gauge indicating system 


- and oil gauge indicating system (when applicable), 


therefore, the IVR can. only be damaged if the other 
gauges exhibit similar problems (fluctuating movement 


‘or high or low indications at the upper calibration band). 
_ The IVR has little affect on the lower calibration band of © 
the indicator. ' 


1. Set tester switch to [VR CHECK position.. 


2. If IVR check lamp flashes on and off, the IVR and 


__ wiring are functional. Proceed to calibration check. 


3. If IVR check lamp is on steady, check. IVR ground 
screw. If ground screw is secure, replace IVR. 


4.. If IVR check lamp does not. come on, check for 
open circuit in gauge and/or circuit wiring. 


NOTE: If IVR check lamp does not come on, also 
* check- plug-in connector at the instrument cluster | 
printed circuit for proper insertion. A poor tester 
ground connection, when used with single terminal. 
_,. tuel senders, will prevent the IVR check lamp from 
coming on. Also check for corroded terminals on 
the connector at the fuel sender and on the fuel 
sender-unit terminals. 


Calibration Check 


With the tester switch in either the HIGH or. LOW 


"position, the center line of the gauge pointer shouldbe 


within, or the pointer edge ‘touching, the ''F"’ or "'E"' 


_ white band of the graphics for the fuel test function as 


shown on the tester after two minutes (Fig. 9). If the 
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ndicating System 
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| 1 
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’ PRESS FILTER ASSEMBLY | 
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—— 
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J 
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K6852-2C 


FIG. 4 Fuel Sender. With Integral Electric Fuel Pump—F-350 and F-Super Duty Chassis Cab (Plastic Tank), 4.9L, 


. 5.8L and 7.5L EFI. Engines re 
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INLET AND 


_ + FUEL PUMP 
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AND SENDER UNIT 


—, 


FLOAT ROD'MUST mas 
MOVE FREELY THROUGH \ 
OUT ARC OF TRAVEL .. . 
BETWEEN STOPS ~~ - 


| K6853- 1B 


FIG. 5 Fuel Sender—All EFI Equipped Engines with 
| Steel. Fuel Tanks, 


"FUEL SENDER - 
UNIT-9275 ~ 


| ASSEMBLY arias: 
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FLOAT 
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FIG. 6 Fuel Sender—7.3L Diesel Engine 


centerline of the pointer registers in the white bands, ; 
the fuel indicating system is operating properly and 


replacement of the fuel sender is. necessary. If the 
pointer center line falls outside the ''E': white band, 


replace the fuel gauge. If the pointer center line’ falls 


outside the ''F'’ white band, replace the IVR and retest. 


- If still outside the "'F'' white band, replace the fuel. 
| gauge, install the. original IVR and test ioe calibration. 


Calibration Test (Without Tester)—Econoline 


out of calibration, a calibration test can be conducted on 


__ Fuel Indicating System | 





+ 33. 20-4 - 


. ~ the yehicle fuel gauge’ “system. The calibration tast’ 
: checks the fuel: gauge and IVR simultaneously (Fig. 10).. 


Fuel gauge check without box. resistance = 10 
“ohms and 73 ohms. ' : 


« With 10 ohms, pointer should be at ¢ or above | np 
by approximately two pointer widths.. 7 


¢ With 73 ohms, pointer should be at or. sen "En = 
‘by two: pointer widths. i 


If the gauge pointer does hot move and rete Baw at a 
. the. E mark, check for an-open circuit in the wiring 
_assembly,. the gauge windings, or the. instrument cluster 


printed circuit. If the gauge pointer moves without any 


_|-- resistor connected, check for a-short circuit in the lead. ~.. 

cu ‘bs sto the sender unit. If the gauge reads out of calibration, . 

i> -. replace IVR’ and retest. If still out of calibration, feplace 
__ the gauge. . ; ‘C 


Calibration. Test (Without. Tester)—F-150—F-350 


‘and: F-Super ‘Duty 


If only the fuel gauge is inoperative or appears to be 


a out of calibration, a calibration test can be conducted on. 
| the. vehicle: fuel gauge system. 


_« Fuel gauge. check without box resistance = = 160 
ohms and 15 ohms. | 


—e With .145 ohms, pointer should be between: the - 
. two printed dots at os mark: ‘on: gauge ‘face. 


_. . « With 22:ohms, pointer. should: be between. the ° 


two printed dots at ''E': mark on gauge nace: 


i Fuel Indicator Second. Sender Test=F-Series . 
Dual. Tanks: 


On F-Series nidshio’ (standard). fuel tank, ‘the fuel’ 
sender electrical Connector can be disconnected ‘and 


_attached to a second test:sender outside the tank. The 


float can then be manually operated.(up and down). 


while the. fuel gauge“ operation is observed. Proper 
_ . gauge function indicates a problem with the fuel sender. — 
- Improper operation. indicates a problem with the gauge 


or wiring. Refer to.Diagnosis and Testing for Fuel Tank | 


_ Sending Unit diagnosis. . 
: Gauge Berich Test for Open Windings 


To test the gauge for open. ‘windings, remove the — 
gauge from the vehicle. Connect the gauge to an 
ohmmeter such as Rotunda Digital Volt Ohm Meter 007- 


~ 00001 or equivalent, and read the resistance. Battery 


positive to sender.resistance should be 80 to:90 ohms 
and sender to ground should be 190 to 200 ohms (Fig. 
11). If the ohmmeter reads open or ow Ielleanice 
replace the gauge. 


Fuel Tank: Damage 


lf fuel indicating system. components are faneeoning 
properly and inaccurate indications continue, check the 
fuel tank for damage which may have changed the fuel 
sender mounting. ange. and/or neaaaee the fuel - 


a sender. 


Fuel Selector Valve—Dual Tanks With EFI 


Engines | 
The fuel selector gaive for EFI Lanes venicles is 


Pa | mechanically ‘operated and uses in-tank pump. pressure 
If only the fuel gauge is inoperative or appears to be. 


to control fuel supply and return. Front or rear tank | 


* indication is p conualed Py ‘the selector ‘Switch. 
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FIG. 7 ‘Fuel Tank ‘Selector Switch Circuit—Except 7:3L- Diesel 


Fuel: Selector. ‘Valve—Dual Tanks. With Fuel. 
Return Lines: (7. 3L Diesel ‘only) |: 


The following ‘diagnosis guide is “Yor vehiclés: 
equipped with dual tanks and fuel return’ lines (6- -port. 
fuel selector valve). ‘Refer’ to Fig.. 12 ‘for 6-port fuel . 
| selector: valve connector terminal’ humbers.. peter, to 


usable fuel. 
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Figs. 13° and 14 ‘for a view of the 6-port fuel selector. 
- valve. -Make™ ee that both tanks contain’ some 


: Fuel Tank: Sending Unit- All ‘Models 


~ _ Refer-to the Diagnosis Guides when diagnosing fuel 
tank sending unit. related problems: | . 
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Diagnosis Guides 


Fuel Indicating System 


33-20-6 


~ CONDITION ~ | POSSIBLE SOURCE — ACTION, |e Y. 


Gauge shows full or partial tank 
when tank is empty. 


Gauge reads full at all fuel levels. 


Gauge reading fluctuates (erratic). 


Fuel gauge shows empty at all levels. 
of fill. 


| Fuel gauge will not read full when — 
tank is full. 


1. Wrong sender installed. 


2. Sender arm is bent or obstructed. 


. Improper sender calibration. © 

. Short circuit in wiring. 

. Sender arm movement obstructed. 

. Loose connection or damaged — 
wiring. 


. Loose sender resistor winding. 





. Leaking sender float. - 


. Loose or dirty wiring connections or 


short to ground in wiring. 


. Leaking sender float. 

. Missing sender float. 

q Open circuit in sender (Econoline). 
Short circuit (F-Series). 


. Sender arm movement obstructed. 


. Wrong, sender installed. 


. Sender arm movement obstructed. 


. Leaking float. 


4. Sender or gauge calibration. 





3. Replace float. 


. Check part number. Install correct 


sender. 


. Check sender mounting angle. 


Bend sender arm gently to correct 
position. 


. Test for correct recisiance values 


and replace as needed. 


. Check and repair wiring and/or 


connectors aS necessary. 


. Check for correct part number and | 


correct angle. Bend sender arm 
gently away from obstruction or 
remove obstruction if possible. 


. Tighten all connections and 


terminations: Check and repair 


_wiring for shorts or opens. 


. Check sender for smooth electrical 


resistance change as arm is 
moved through full range. If 
resistance readings hesitate or — 
jump, replace sender. 


CK5823-2C 


. Check wiring connectors and 


sender terminals. Repair, clean, or 
tighten as needed. 


. Replace float. 


. Install float. Ensure float is 


securely retained on sender arm. 


. Test for correct resistance values — 


and replace if needed. 


. Reinstall sender properly. Bend 


arm to correct position if needed. 


. Check part number. Install correct 
_ part. 


. Reinstall sender to correct 


operation. Bend sender arm 
slightly away from obstruction or 
remove obstruction. 


3. Install new float. 


. Test for correct resistance valve 


and replace if needed. 
CK5822-2C 
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33-20-7 Fuel Indicating System 33-20-7_ 


“NO FUEL LEVEL INDICATION — VEHICLES WITH DUAL TANKS (6 PORT FUEL SELECTOR VALVE) 


| : TEST STEP . 7 RESULT ACTION TO TAKE 
|-A1_ | BYPASS TANK SELECTOR VALVE i | | 


@ Disconnect electrical connector rom tank selector 


4, 


REMOVAL AND INSTALLATION "Sending Units Secured. With Plastic Locking 
Ring 
a Units Secured With Metal Locking | Bamoual 
1. -Remove: fuel from the fuel cule 
Removal 2. Disconnect the wiring ‘connector from the fuel 
1. Remove the fuel from the we tank until fudl level is sender. 
below fuel sender mounting hole. 3. Remove any dirt that has accumulated around the 
sending unit so that it will not enter the tank or 
NOTE: For sending unit removal and installation aa ‘lines. | 
E-Series EFl equipped (4.9L, 5.0L, 5.8L, 7.5L : | 
engines refer to Section 24-50, Fuel Tank and ss raga the quick-connect fitings and disconnect 
Lines and Fuel Evapoletve Emission Control | 
"System. 5.. Turn the fuel sending locking ring 
; counterclockwise with a band-type oil filter wrench 
2: Disconnect the wiring connector from the’ fuel ~ or equivalent. Remove the locking ring fuel sender 
system sender. | | | and sealing gasket (Fig. 16). | 
3. Remove any dirt that has accumulated around the _ Installation | 
sender so me it will not enter the tank or lines. 4 Clean the fuel gauge sending unit mounting : 
4. Loosen: the quick connect fittings and disconnect . surface at the fuel tank. | 
the fuel. tank line at the sender. 2. Place a new sealing gasket in the groove of the 
: ar fuel tank. Install the fuel sender into the fuel tank 
5. : Turn the fuel sender locking ring counterclockwise SO that the tabs of the sender are positioned into 
with Fuel Tank Sender Wrench T74P-9275-A or "the fuel tank slots. The sealing gasket must remain 
equivalent. Remove the locking ring, sender and in place during and after fuel sender installation 
sealing gasket. (Fig. 16). 
Installation 3. Holding the fuel sender and sealing gasket in 
' place, install and rotate the plastic locking ring ~ 
Clean the fuel sender mounting eHuges on the fuel clockwise until handtight. Using the service 
tank. | wrench, tighten locking ring to 18-27 N-m (13-20 
ft-lb). 
2. Place a new sealing gasket in the groove of the . 
~ fuel tank. Install the fuel sender into the fuel tank 4 Connect the wire and the fuel line. | | 
_ so that the tabs of the sender are positioned into 5. Refill the tank with the fuel removed. Check for — 
‘slots of the fuel tank. The sealing gasket must leaks and proper fuel gauge operation . while 
remain in place during and after fuel sender | . refilling. 
installation (Fig: 15, View A). | : 
| ss | Fuel Gauge 
3. Holding the fuel sender and sealing gasket in 
place, install and rotate the locking ring clockwise F-150—F-350 and F- -Super aia Bronco and 
until the stop is against the retainer ring tab (Fig,  —&-150--E-350. 
15, View B).  - Removal | 
4. Connect the fuel sender wire and the fuel tank line. 1. Disconnect battery ground cable. 
| | 2. ° Remove this instrument cluster. Refer to Section ° 
Refill the tank with the fuel removed. Check for eet 
proper fuel gauge operation and for leaks while 33-51,- Instrument Cluster and Printed Circuit. 
refilling. 3. Remove the lens and mask from the cluster. 


 vaive. . 
e Turn ignition to RUN position. 


e Jumper connector terminals No. 4 and No. 5 for 
rear tank. 


@ Fuel gauge should indicate fuel level in rear tank. 


@ Jumper connector terminals No. 3 and No. 4 for 
front tank. 


e Fuel gauge should indicate fuel level in front tank. 





REPLACE fuel tank 
selector valve. 


CHECK for faulty fuel 
gauge, fue! sender and/ 
or wiring. REPAIR or 
REPLACE as necessary. 


CK6752-2C 
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33-20-8 ae Fuel Indicating System a | 33-20-8 


SWITCH SHOWN 
IN FRONT MODE 


| a «= Gee | : FUEL VALVE ELECTRICAL TABLE 
SWITCH . ASSEMBLY | | VALVE VALVE TERMINALS 

- ASSEMBLY POSITION | 7 _] 

_ eo 


FRONT 
REAR _ 


9A050-AB 
9A050-AA 


FUEL GAUGE 


FRONT TANK 


4 | : | . REAR TANK 
6-PORT VALVE FUEL SENDER FUEL SENDER 
ASSEMBLY = 


9F271-AA 





K12704-2A 
FIG. 8 Fuel Tank Selector Switch Circuit—7.3L Diesel 


INSTRUMENT 
VOLTAGE 
REGUATOR 9 vou 
- PULSATING OUTPUT 
GAUGE 
SYSTEM ONLY) / $2, VOLT WITH 
MAGNETIC GAUGES 


5.0 VOLT PULSATING SMEtACan HEATING COIL 
| OUTPUT 12.0 VOLT 7 
WITH MAGNETIC GAUGES 


” 


MAGNETIC 
: AUGE ONLY 
8.5 OHM . pie 2 


RESISTOR ; 
(LOCATED IN aoe MAGNETIC 
WIRING |[ | GAUGE 
HARNESS) : 


BIMETALLIC ARM 
_ (BIMETAL SYSTEM ONLY) 


HEATING COIL 


8.5 OHM RESISTOR © 
(LOCATED 


AAG TO OTHER | 
WIRING HARNESS) 


TO ACCESSORY } | nN 
: CIRCUITS : 
ALTERNATOR Sie «: 


REGULATOR INSTRUMENT 
VOLTAGE GAROE 
REGULATOR 
(BIMETAL 
GAUGE. 
SYSTEM 
IGNITION ONLY) 
SWITCH 


TO OTHER 
ACCESSORY 


. MAGNETIC “= 
to CIRCUITS | 


. GAUGE 
ALTERNATOR GROUND CLIP 
REGULATOR | REQUIRED FOR 
sincte ! 
TERMINAL ‘ 
FUEL SENDER 
ONLY 


WIRING 
CONNECTOR 


IGNITION 


RESISTOR (FULL SCALE - ° 
SWITCH 


| = BATTERY 10 OHM (BIMETAL) 
ROTUNDA - = 
Bf 


GAUGE 
IGNITION SWITCH TERMINALS SYSTEM TESTER 
A~ACCESSORY 021 00055 
B-BATTERY OR. 
C-COIL-IGNITION . 
2 PROUE OUT EQUIVALENT 
S-START 


‘E’ GRADUATION - 73 OHM) (BIMETAL) 
FULL SCALE - 16 OHM (MAGNETIC) 
‘E’ GRADUATION - 149 OHM 
IGNITION SWITCH TERMINALS! (MAGNETIC) 
A-ACCESSORY P-—PROVE OUT 
B- BATTERY S—START | 
C-— COIL-IGNITION KS156-1C 


aati 





FIG. 9 Fuel Indicating System Test with Rotunda — | Wweeeae ee = 
, - Tester rea i stp Equivalent—Econoline _ FIG. 10 Fuel Indicating System Test—Using 22 or 73 

| | | 7 Ohm Resistor—Econoline 
4. Remove the two nuts attaching the gauge to the 


cluster, and remove gauge. Installation | | 
CAUTION: Do not touch gauge pointer. . - 4. To install, reverse Steps 1 through 4. Check gauge 
_ | ss 7 operation: | 
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33-20-9 eof 7 Fuel Indicating System 





FRONT.OF oe FUEL TANK 
VEHICLE Se en oh SELECTOR VALVE 
ap, (7 = SSEMBLY-9F271 


SENDER 


WIRING 


} soe ; ASSEMBLY 
eee : i 14405 


°? 


GROUND 


BACK OF GAUGE - 


K12702-1A ~ : : 
ee K9206-1A 





FIG. 13 6-Port Fuel Tank Selector Valve—F-Series 
(7.3L Diesel) — se 


=) <S_ REINFORCEMENT 


<, So _ SCREW 
. 42367-S36 


FUEL TANK AND 


VALVE SOLENOID 
ASSEMBLY-9F271 


WIRING ASSEMBLY’ - : 
BOLT - 14406 .--- WIRING: ASSEMBLY 
N605905-S51 ee 44405 | 
(2 REQ’D) K9207-1A 





| K9121-1A 7) FIG. 14 6-Port Fuel Tank Selector Valve—Econoline 

—= = —— (7.3L Diesel) | 

FIG. 12 Fuel Selector Valve—6-Port—Terminal | : 
Numbers (7.3L Diesel) : 


- _~ oN 


4 
~ 
. 
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33-20-10 


Fuel Indicating System 


33-20-10 | 





LOCKING RING 





FIG. 15 Fuel Tank Sender, Installation (Metal Lock Ring Type): 





PLASTIC 
LOCKING 
RING 
9A307 


FUEL SENDING 
UNIT-9275 
OR 9H307 


GASKET 
9276 


FUEL TANK . 


~ ASSEMBLY 


K3633-1B 


FIG. 16 Fuel Tank Sender Installation (Plastic Locking | 


Ring Type)—F-350 and F-Super Duty Chassis 
Cab 


RETAINER RING 


PART OF FUEL TANK 









LOCKING RING 
9C385 


FUEL SENDER ASSEMBLY 
: 9275 OR : 
9H307 


GASKET 
9276 


K3845-2E 


SPECIAL SERVICE TOOLS 


eo 
| T74P-9275-A ~ Fuel Tank Sender Wrench . 


CK6222-1C 


ROTUNDA EQUIPMENT 


[Model | Description | 
021-00055 Instrument Gauge System Tester 
007-00001 Digital Volt Ohm Meter ‘ 


| CK6351-1F 
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Oil Pressure Gauge 


33-32-1 





SECTION 33-32 Oil Pressure Gauge 





SUBJECT PAGE 
DESCRIPTION AND OPERATION 
System Operation ...............--5-- J... 33-32-1 
DIAGNOSIS AND TESTING .........0-eeeeee- 33-32-1 
REMOVAL AND INSTALLATION - 
Oil Pressure Gauge .........-..-2 cee cen 33-32-2 
E-150—E-350.. 2a chins bag cscs cubes beeen 33-32-2 
F-150 Through F-350, F-Super Buty and 


BrONCO eho a ee ee oes 33-32-2 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont q) = 
Sending Unit ........... 22. eee eee fae naee 33-32-2 
SPECIAL SERVICE TOOLS ............. niece 3332-4 
SPECIFICATIONS ...... Ee ee Nisan eh Biba 33-32-4 
2-1 


VEHICLE APPLICATION ............. ee 33-32- 


ie 


VEHICLE APPLICATION 

All Models. 

DESCRIPTION AND OPERATION 
System Operation 


Magnetic Gauge System 
Refer to Figs. 1 and 2. 


The magnetic gauge movement consists of three. 


primary coils, one of which is wound at a 90 degree 


angle to the other two. The coils form a ‘magnetic field’ 


which varies in direction according to the variable 


resistance of the sender unit which is connected 
between two of them. A primary magnet, to which a 
shaft and pointer are attached, rotates to align to this 
primary field, resulting in pointer position. The bobbin/ 
coil assembly is pressed into a metal housing which has 
two holes for dial mounting. There is no adjustment, 
calibration or maintenance required for these gauges. 


NOTE: An instrument voltage regulator (IVR) is not 
" required for this system. 


DIAGNOSIS AND TESTING 


Refer to the following charts for magnetic gauge 
diagnosis. 


OIL GAUGE INOPERATIVE — INACCURATE 
PINPOINT TEST it 


TEST STEP RESULT _ACTION TO TAKE _ 
LAY VERIFY CONDITION 


@ Verify Condition. 


| A2_ | CHECK OTHER GAUGES : 


_ @ Check power to cluster. With ignition on, observe ° 


other gauges and warning lamps for proper 


operation. If necessary, use voltmeter or test lamp 


‘to verify voltage at B+ terminal of cluster 
connector. 





Gauge pointer does not 


GO to - 
move . 


Gauge pointer moves >| GO to BI. 


Other gauges and 
warning lamps operate 
correctly; voltage 
present at cluster 


GO to BI. 


Other gauges and 
warning lamps do not 
operate correctly; no 
_| voltage present-at. 
| cluster 


SERVICE wiring to 
cluster. 


- ©K10199-2C 
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33-32-2 


Oil Pressure Gauge. 


33-32-2 


OIL GAUGE INACCURATE — 
- PINPOINT TEST B 


TEST STEP “RESULT ACTION TO TAKE 
81 TEST BOX CHECK | 


@ insert Instrument Gauge, System Tester, Rotunda 


021-00055 or equivalent in sender circuit. 


- Disconnect connector at sender and connect tester 


to cluster side of connector. Set tester to LOW 
(73 ohms). © 


{| B2_ | TEST BOX CHECK Sn > 


© Set tester to HIGH (22 ohms). 


| B3_ | CHECK SENDER WIRING _ te 


@ Check sender circuit wiring for shorts’ or open with 


nineneter: 


REMOVAL AND INSTALLATION . 
Sending Unit 


The oil pressure sending units are mounted in 
different ways and locations. Fig. 3. is a typical example 


for gasoline engines. Fig. 4 shows the installation for the 


7.3L diesel engine. 


To remove the sending unit, aiscennedl the wire at 


the unit terminal and unscrew the unit'from its:mounting. . 


Install the new sending unit and tighten to 11-24 N-m 
(8-18 ft-lb). Connect the wire to the unit terminal and 
check the operation of the unit. ) 


CAUTION: Be sure to. use electrically conductive 
water-resistant sealer on the threads of the unit. 
The pressure switch-type unit used with the 
indicator lamp system is not interchangeable with 
the variable resistance-type unit called a sender, 
which is used with the gauge system. Refer to the 
Master Parts Catalog for proper parts usage. 
installation of the wrong part will result in an 





33-51, 


Gauge reads L 7 GO to B2. 


Pointer does not move : GO to. B3. 


Gauge reads mid-scale REPLACE sender. 


Gauge does not read GO to B3. 


mid-scale 


‘REPLACE gauge. 


SERVICE wiring. 


CK10200-2C 


inoperative oil pressure indicating system and a 


damaged sender unit, IVR or gauge. 


Oil Pressure Gauge 
E-150—E-350 


Remove the instrument cluster. Refer to Section 
33-51, Instrument Cluster and Printed Circuit. Then 
remove the housing, mask and lens from the front of the 
cluster by removing the retaining screws. Remove the 
oil pressure gauge retaining nuts and remove the 
gauge. To install, position the oil pressure gauge and 
install the retaining nuts. Install- the mask, lens and 
housing to the front side of the cluster and install the 
retaining screws. Install the instrument cluster. Refer to 
Section 33-51, Instrument Cluster and Printed Circuit. 


F-150 Through F-350, F-Super Duty and Bronco 


_ Remove the instrument cluster. Refer to Section 
Instrument Cluster and -Printed Circuit. Then, 
remove the lens and mask from the cluster. Remove the 


_ two nuts attaching the gauge to the cluster, and remove 


the gauge. To install, reverse the removal procedure. 
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Oil Pressure Gauge 


33-32-3 . 





CLUSTER 


OIL PRESSURE = CONNECTOR 


GAUGE ILLUMINATION 
CONNECTOR P 
ILLUMINATION 

LAMP 


HIGH BEAM 
INDICATOR 
- > LAMP 


Gos 


\ 2 


SEAT BELT. 
WARNING LAMP 


~_— - 
ho 
Ait ho BOR aa 
OETA I 
KY AGT pnd Dy) an FUEL GAUGE 
ae NES 5G 477 
INDICATOR | } i 


ANTI-LOCK 


INDICATOR 
LOW RANGE 


INDICATOR - 


4x4 
INDICATOR 


OIL PRESSURE 
_ SWITCH 


NORMALLY OPEN, 
CLOSES AT 4.5-7.5 PSI. | 
_ GAUGE READS APPROX. MIO 
= SCALE WHEN SWITCH CLOSES. 


- NOTE: 20 OHM RESISTOR IS 
) LOCATED IN INSTRUMENT CLUSTER 


BACKPLATE FLEXIBLE CIRCUIT. ' K10197-1B 





FIG. 2 Oil Pressure Indicating System Schematic 


ILLUMINATION 


REAR VIEW SHOWING PRINTED 
CIRCUIT LAMP AND SOCKET 
ASSEMBLIES 





ILLUMINATION 
LAMP 


: . CLUSTER 
VOLTMETER > CONNECTOR 


CONNECTOR 
ILLUMINATION - 
LAMP 


BRAKE 
WARNING 
LAMP 
a He Olas, 
isecstha 
Ni WW 
sae s iin $M LH TURN 
; La ani (an YX —— INDICATOR 
P| BAUR bes We, a 
——S SA _ TEMPERATURE 
ENGINE-LOW GAUGE 
PRESSURE/HIGH CONNECTOR _ 
TEMPERATURE CHECK ENGINE - 
AMP WARNING LAMP EEC-IV WARNING LAMP 
INDICATOR 


SPEEDOMETER 
HEAD 










FITTING | 
98339 K5801-1B 


FIG. 3 Typical Oil Pressure Sender Unit 8-Cylinder— 
: res (302 CID) and 5.8L (351 W) Engines 
own | 
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SPECIFICATIONS 


ALL GAUGES 


(1.4 in. diameter x 1 in. length) 
| 
Pouring =~ Flange on Steel Body 
~30°C to 80°C ( - 86°F to 176°F) 
Pointer Travel 


OIL PRESSURE 
~ SWITCH 
















FRONT OF ENGINE 


CK10426-1A 


SPECIAL SERVICE TOOLS 


K12784-1A 





ROTUNDA EQUIPMENT 


Description 
021-00055 Instrument Gauge System Tester __ 
007-00001 Digital Volt Ohm Meter ° - 


CK6351-1F 






FIG. 4 Oil Pressure Sender Unit—7.3L Diesel Engine 
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Temperature Indicator 


33-41-1 





SECTION 33-41 Temperature Indicator 
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Coolant Temperature Gauge .............. 33-41-1 
NE = 150—-E 2350 oss sig cds eaten Mere owas 33-41-1 
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SUBJECT 


| PAGE 
REMOVAL AND INSTALLATION (Cont'd). © 
Temperature Sending Unit. ................ 33-41-1 
SPECIAL SERVICE TOOLS ................5. 33-41-4. 
VEHICLE APPLICATION | 
Magnetic Gauges—F-Series and 
BIONCO 222 esac staawwenns ne coweeens 33-41-1 





VEHICLE APPLICATION 


E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco. 


Bimetal Gauges and IVR — E-Series 


_ The instrument voltage regulator (IVR) used with the 
bimetal gauge system supplies a common regulated 
voltage for fuel, temperature, and oil pressure gauges. 
The IVR can only be defective if all of the gauges exhibit 
similar problems such as fluctuating movement or high 
or low indication. If so, refer to the gauge and IVR 
regulator operational test before proceeding with a 
Calibration test. 


Magnetic Gauges—F-Series and Bronco 
Fuel, Temperature and Oil Pressure 


The magnetic gauge movement consists of three . 


primary coils, one of which is wound at a 90 degree 


angle to the other two. The coils form a magnetic field 


which varies in direction according to the variable 


resistance of the sender unit which is connected > 


between two of them. A primary magnet, to which a 
shaft and pointer are attached, rotates to align to this 
primary field, resulting in pointer position. The bobbin/ 
coil assembly i is pressed into a metal housing which has 


two holes for dial mounting. There is no adjustment, 


calibration or maintenance required for these gauges. 
Refer to Fig. 1. 


NOTE: An instrument voltage regulator (IVR) is not 
required for this system. Refer to Diagnostic procedure. 


REMOVAL AND INSTALLATION 
‘Temperature Sending Unit 
Removal and Installation 


1. Remove cap from radiator to relieve any pressure 
and then replace cap. This reduces coolant loss 
during sender replacement. 


2. Disconnect the temperature sending unit wire at 
the sending unit (Figs. 2 and 3). 


3. Prepare the new temperature sending unit for 
installation by applying Pipe Sealant with Teflon® . 


D8AZ-19554-A (ESG-M4G194-A, ESR-M18P7-A) 
or equivalent, or a small amount of electrically 
conductive sealer to the threads. 


4. Remove the temperature sending unit from the 
cylinder head and immediately install the new 
temperature sending unit. Tighten to 11-24 N-m 

_ (8-18 ft-lb). 





K5867-18 


FIG. 1 Coolant Temperature Gauge System (Typical) 


5. Connect the wire to the temperature sending unit. 
6. Refill cooling system to replace lost coolant. 


7. Start the engine and check the sending unit 
operation. 


- Coolant Temperature Gauge | 


Removal and Installation 
E-150—E-350 


Remove the instrument cluster. Refer to Section 
33-51, Instrument Cluster and Printed Circuit. Then 
remove the housing, mask and lens from the front of the 
cluster by removing the retaining screws. Remove the 
coolant temperature gauge retaining nuts and remove 


- the gauge. -To install, position the coolant temperature 


gauge and install the retaining nuts. Install the mask, 
lens and housing to the front side of the cluster and 
install the retaining screws. 


F-150 Through F-350 and Bronco 


Remove the instrument cluster. Refer to Section 
33-51, Instrument Cluster and Printed Circuit. Then, 
remove the lens and mask from the cluster. Remove the 
two nuts attaching the gauge to the cluster, and remove 
the gauge. To install, reverse the removal procedure. 


DIAGNOSIS AND TESTING 


For diagnosis and testing of the temperature gauge 
and sending unit, use a test lamp and Rotunda 
Instrument Gauge System Tester 021-00055 or 
equivalent. Refer to Figures 4 and 5, and the diagnosis 
guides for the test schematics and steps to check the 
gauge and sending unit. 
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TEMPERATURE SENDING 
UNIT—10884 


WIRE 39 
REO/WHITE STRIPE 





K4219-28 


FIG. 2 Temperature Sending Unit—6 Cylinder—E-150—E-350 Shown, F-150—F-350, F-Super Duty and Bronco | 
Similar ? —— a 


| TEMPERATURE. 
SENDING UNIT 
10884 


RE 39 
~ RED/WHITE STRIPE 


FIG. 3 Temperature Sending Unit—8 Cylinder—E-150—-E-350 5.8L (351 C.I.D.) Shown—Other Models and _ 
8 Cylinder Engines Similar 
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COOLANT TEMPERATURE INDICATING 
MM. 


COOLANT 
—] TEMPERATURE. 
: SENDER . : 


| | RESISTANCE (GAUGE) 
_J 74 OHMS AT COLD MARK 
9.7 OHMS AT HOT MARK 


FIG. 4 Coolant Temperature System (Typical magnene 
Gauge) 


Cleaning 


CAUTION: The use of vinyl cleaners and similar 
other cleaning agents to clean the vehicie interior 
and/or instrument cluster lenses has resulted in 
damage to the instrument cluster lenses. The 
chemical content of these cleaning agents. 
(O-dichlorobenzene, ethyl alcohol and/or 
Cellosoive), has produced fogging, spotting, stain, 
or splotches of the lenses, either through over- 
spray or direct use on the lenses. Therefore, | 
exveme caution ‘should be taken during interior 


Temperature Indicator 





33-41-3 


COOLANT TEMPERATURE INDICATING 
SYSTEM _ 


TEMPERATURE | 
CA senper 


| @)I . RESISTANCE (GAUGE) 
|_|_J 74 OHMS AT COLD MARK 
9.7 OHMS AT HOT MARK 


FIG. 5 Coolant Temperature System (Typical Bimetal 


. Gauge and IVR) 


- Cleanup to prevent over-spray of cleaning agents. 


which contain the chemical contents mentioned 
from contacting the instrument cluster lenses. 


The instrument cluster lenses should be cleaned with 
Ford Glass Cleaner E4AZ-19C507-A (ESR-M14P5-A) or 
equivalent commercial cleaning product, using a clean, 
soft, lint-free cloth. The Ford Glass Cleaner has been 
specially formulated for cleaning windows. in automotive 
vehicles and is approved for use in cleaning the plastic 


instrument cluster lenses. Read and carefully follow the 


directions shown on the container for best results. 


TEMP GAUGE INOPERATIVE — POINTER DOES NOT. MOVE 
PINPOINT TEST A 


“TEST STEP | RESULT ACTION TO TAKE 
Par] VERIFY CONDITION 


e Verity Condition. 


| A2 |CHECKOTHERGAUGES . tl ae 


-@ Check power to cluster. With ignition on, observe 
other gauges and warning lamps for proper 


operation. if necessary, use voltmeter or test lamp. 


to verify voltage at B+ terminal o cust 
connector. . 





Gauge pointer does not GO to A2. 


move 


Gauge pointer moves GO to BI. 


| Other gauges and >| GO to BI. 
|. warning lamps operate _ 
correctly; voltage 


present at cluster 


| SERVICE power to 
| cluster — wiring. 


Other gauges and 
warming lamps do not 
operate correctly; no’: 
voltage present at 
cluster 


CK10485-2B 
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Temperature Indicator 


33-41-4 





TEMP GAUGE INACCURATE 
PINPOINT TEST B_ 


7) ae Se TEST STEP ee : 
| rey TEST BOX CHECK _ | y 
e Insert Instrument Gauge, System Tester, Rotunda 

-. 021-00055 or equivalent in sender circuit? 
Disconnect connector at sender and connect tester _ 


to cluster side of connector. Set. tester to LOW — 
(73 ohms). | 


“a2 ] TEST BOX CHECK 


“e Set tester to HIGH Bhs 7 ohms). 


| B3_ | CHECK SENDER WIRING. | 


~ @ Check sender circuit wiring for shorts or open with 
ohmmeter. ; 


ALL GAUGES 


Size (Less Terminals) 29 mm diameter Xx 25 mm length | 
(1.4 in diameter x 1 in length) . 

Weight (Less Dial and Pointer) 40 grams (1.4 ounces) 

a Flange on Steel Body | 


Coen Baal 






7 =66F to an : 


OKI ee 










| ROTUNDA EQUIPMENT ° 





- 1007-00001 . 


a “RESULT ACTION TO TAKE |. 


Gauge reads Cc. GO to B2. 


Pointer does not move GO to B3. | 

Gauge. reads H: - >| REPLACE sender. aa | 

Gauge does not read-H B! GO to B3. 

REPLACE gauge. | 

SERVICE wiring. _— 
CK10486-2B:. 


SPECIAL SERVICE TOOLS - 


Instrument Gauge System Tester 


Digital Volt Ohm Meter * 


CK6351-1F. | 
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Instrument Cluster and Printed Circuit 


33-511 





a ss nstru ment Cluster and Printed Circuit 7 
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— Instrument Cluster Illumination and | 
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VEHICLE ‘APPLICATION ° 


oie 150- E- ‘350, F- 150- F-350, F- Super Duy and Bronco: 


REMOVAL AND. INSTALLATION - 


a CAUTION: The: use of. vinyl: cleaners and sicniler: ; 
other cleaning agents to clean the vehicle interior - . 


‘and/or instrument cluster lenses has resulted in 


damage to the instrument, cluster lenses. The . 


chemical content of these. cleaning agents 
(O-dichlorobenzene, ethyl alcohol and/or 


Cellosolve), has produced. fogging, spotting, stain, . 


or ‘splotches of the lenses, either through: over- 
spray or direct use on the lenses. Therefore, 
- extreme caution should be taken during interior 

Cleanup to prevent over-spray of cleaning agents 
which contain the chemical contents mentioned 


"from contacting the instrument cluster lenses. 


= The instrument cluster lenses should be cleaned 


-.. with Ultra Clear Spray Glass Cleaner E4AZ-19C507- 
- AA (ESR-M14P5- -A). or equivalent commercial 
- Cleaning product, using a clean, soft, lint-free cloth. 
- The. Ford Glass Cleaner has been specially 

‘formulated for cleaning windows in automotive 
vehicles. and is approved for use in cleaning the 


_ plastic instrument cluster lenses. Read and — 


carefully follow the directions on the container for 


7 best results. | 


Instrument Cluster Opening Finish Panels — 
and Center Finish Panel 


There are four finish panels which ‘attach to. the — 


recument panel (Fig. 1). They are: 


An. instrument cluster opening: upper finish Panel 


assembly. - 


An instrument’ cluster finish sane assembly which 
attaches. on the AH side of the atecng column 
opening. | 


An instrument: cluster finish panel assembly which 
cabo am on the. LH side of the eon column 
opening. i y 


An SiON center finish panel ‘assembly. 


‘Cluster Opening Finish Panels 


‘Removal | | 
_ 1. Remove: six screws attaching upper cluster 


. Opening finish panel to instrument panel. 


"2. Pull panel rearward to release two mounting tabs 
_ -on forward side of finish panel from retaining slots 


in instrument panel: 


-3. - Remove the finish panel. 


4. Disconnect one screw securing RH lower finish 
_ panel to instrument panel. . a 


5. Pull finish panel rearward to release locating pin 
. and two tangs from nee hole and. slots in 
‘+ instrument panel. - | 


6. ~ Remove finish panel. 
_¢%. Pull rearward on LH finish panel to release it from 


two locating pin holes and four slots in the . 
instrument panel which match with attaching rag 
locations on the finish panel. | = 


8. Remove finish panel. 


Installation | 


1. If all three finish panels have been removed, begin — 


installation with upper cluster opening finish panel. 
Install six attaching screws. 


2 Install RH finish panel by aligning it with locating 


pin hole and two attaching slots. Press finish panel. 
into engagement with instrument panel. 2 


3. Install one attaching screw for RH finish panel. 


_4.° Install LH finish panel by aligning two pins and four | 


| attaching tangs with mating holes and slots in — 
.., instrument panel. Press finish panel into 
‘engagement with instrument panel. 


Cluster Assembly - 
Refer to. Figs. 2,3 ane 4 
E-150—E- 350 


Removal | | 
~ Disconnect the battery ‘ground cable. 


2 .Remove seven instrument cluster-to- panel 


| retaining screws (Fig. 2). 


PAGE 
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"INSTRUMENT PANEL on a 
aa .. + INSTRUMENT CLUSTER .. 
OPENING FINISH PANEL ~ 


".- SCREW 
" NB803876- $36B 
ae REQ’D) 


FIG. 1 Instrument Panel Finish Panel. 


3. Position chisibe slightly away from the panel for : 
access to the back of the. cluster’ to disconnect the 


| speedometer (Fig. 4). 


If there is not sufficient access to Gaeioae . 
_the speedometer cable from the speedometer, 


it may be necessary to remove the 


- speedometer cable at the transmission. and pull 
cable through cowl, to allow room to reach the 


speedometer quick disconnect. 


4. Disconnect the harness connector fing from: the 
printed ‘circuit and remove the ae assembly 


| _from the instrument panel. 


installation 


1. Apply approximately. 4.8 mm (3/ 16- inch) diameter 
~ ball of Silicone Dielectric Compound D7AZ- 
19A331-A (ESE-M1C171-A) or equivalent in the 
drive hole: ‘of the speedometer head.. 


2. Position the” cluster near its operiing in the 


instrument panel... 


3. Connect the harness connector lug t to the e printed 7 


circuit board. 


4 Connect the desi cable (quick disconnect | 


to the speedometer head (Fig. 4 


~ Connect the speedometer cable and housing ie aa 2 
= is Position cluster to openitig anal connect the two a 


_, assembly to the transmission, if removed. | 


5... Install “the - seven instrument cluster- to- panel 
retaining screws and connect the Danes aroune 
cable (Fig. 2). 


6. Check operation of all gauges, oe and signals. 


CENTERS © se 
_ FINISH a 
PANEL 






_(RH) FINISH 
- PANEL” 
(LH) FINISH 

PANEL 


. CCL2751-A (| 


F-150 Through F-350, -F-Super Duty and Bronco 
Refer to Figs. ! 5, 6, 7 and 8 | 


Removal | 


1. Disconnect the: battery. ground cable. 


2. Remove the wiper-washer knob. Use a hook tool ; 
.-to release each knob lock tab. | 


~ 3. _ Remove: the knob from the headlamp switch, 
_ Remove the fog: lamp: switch. knob, if so equipped. 


4. Remove steering column shroud. 


CAUTION: Care ‘must be taken not to damage . 
transmission control selector indicator. 

' (PRNDL) cable on vehicles equipped with 
automatic transmission. : | 


5. On vehicles equipped with automatic transmission; - 
-%. remove..loop on indicator. cable assembly from: 
— retainer. pin (Fig. 9). Remove bracket screw from 

cable bracket and slide bracket out of slot intube. 


6. Remove the cluster finish . panel assembly. i 
- Remove four ‘cluster attaching .screws and. 

-, disconnect the. speedometer cable. Also, 
- disconnect wire: connectors from the printed circuit 
and remove the cluster. ° 


Installation: 


connectors. -.Connect the speedometer _ cable. 
Install the four cluster retaining SCreWs. | 


2. On vehicles with ‘automatic transmission, place a 
loop on transmission indicator cable assembly over. | 
retainer on column. 
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FIG. 2 Instrument Ciuster—E-150—E-350 | 
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FIG. 3 Instrument Cluster Disassembled—E-150—E-350 


3. Position the tab on the PRNDL cable bracket into 
| slot on column. Align the PRNDL pointer and 
attach screw (Fig. 9). 


4. With engine off and parking brake applied, place 
the transmission selector lever at steering column 
in "D" (DRIVE) (or ©) for automatic overdrive 
transmissions) position. Hold lever against the ''D" 
(or ©) for AOD transmissions) stop using an 
approximate 3.6 kg (8 Ib) weight attached to the 
selector lever knob. Use Spring Scale T74P- 
3504-Y or equivalent. 


5. Adjust PRNDL bracket to poaion the indicator in 
the rectangular adjustment band and attach screw, 
taking care not to move indicator. 


6. Change the transmission lever to PARK position 
and check the PRNDL pointer. Shift transmission 
lever to all shift positions (PRND21 or PRN@)D1) 
and check the PRNDL pointer position on each 
transmission shift position, verifying adjustment. 


NOTE: The PRNDL should only be adjusted using the 
adjustment window in the primary drive (D position and 
not adjusted in any other position. 


7. Install the trim finish panel assembly and column 
shroud. | 


8. Install the headlamp switch knob. If so equipped, 
-install the fog lamp switch. 


9. Install the wiper-washer control knobs. 


10. Connect the battery cable. Check thie operation of — 
all gauges, lamps,- signals and PRNDL pointer. 
Cluster Assembly—F-Super Duty Commercial 


Stripped Chassis and Motor Home Chassis 
Vehicles | 


Removal 
Refer to Fig. 10 7 
1. Disconnect the battery ground cable(s). 


2. Remove six cluster bezel-to- panel we Screws. 
and remove the cluster. — 


3. Disconnect two wiring harness connectors from 
backplate. 


4. Disengage Spe raoue) cable irom speedometer. 
— Installation | | 


1. Apply approximately 4.80mm (3/ 16 inch) diameter 
ball of D7AZ-19A331-A Silicone Dielectric 
compound or equivalent in the drive hole of the 
speedometer head. 


2. Position the cluster near’ its opening 
instrument panel. 


3. Connect the speedometer cable (quick disconnect) 
to the speedometer head. Connect the 
speedometer cable and housing assembly to the 
transmission (if removed). 


4. Connect two wiring harness connectors to the 
backplate. | 


in the 
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FIG. 4 Instrument Cluster Wiring—E-150—E-350 
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FIG. 5 Instrument Cluster—F-150—F-350, F-Super Duty and Bronco (Without Tachometer) 


5. Position cluster to instrument panel and install the. Removal 
iX i : . a ° : Bo, Be ESR OR ; : 
six cluster-to-panel retaining screws 1. Remove the instrument cluster assembly from the 


6. Connect the battery ground cable(s). instrument panel as outlined. 

7. Check operation of all gauges and lamps. 2. Disconnect (snap off) the printed circuit connector 
ee ad : : . buttons from the instrument voltage regulator (Fig. 

Instrument Voitage Regulator and Printed - 3). rageteguetgt sg 

Circuit | 7 | 3 


3. Remove the instrument voltage regulator (one 
Refer to Figs. 2, 3 and 4. 7 t screw). 
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5. Install the cluster assembly as outlined: Check the 


4. Remove all retaining nuts and light bulbs. (and 
resistor if present), and remove the printed circuit. ~ 


installation = 
1. When installing the printed circuit, carefully 
position it to the back of the cluster and engage it 
to the plastic locating pins. 7 


Install all retaining nuts, resistor and fight bulbs. 


Install the instrument voltage regulator (one 
screw). . . | 


~ Connect (snap on) the connector buttons to the 
‘instrument voltage regulator. 
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FIG. 7 instrument Cluster—F-150—F-350, F-Super Duty and Bronco (With Tachometer) 


33-51-6 


operation of all gauges, lamps and signals. 


Printed Circuit Cluster 


F-Super Duty Commercial Stripped Chassis and 
Motor Home Chassis Vehicles: 


Removal 


Refer to Fig. 11. 
1. Disconnect battery ground cable(s). - 


2. “Remove the instrument cluster assembly from the 
instrument panel as outlined. | 
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3. Remove the six screws that retain the bezel, mask 5. Install instrument -cluster assembly to instrument 
the lens to the cluster backplate and remove the ~ panel. 
mask and lens. 6. Connect the battery ore cables. 


4. Remove the six screws retaining the four gauges 7. Check operation of all gauges and lamps. 
and remove gauges. , : 


| 5, Using a pair of needle- nose pilers remove the nine instrument Cluster lilumination and | Indicator 


gauge terminal clips by squeezing both ends of the §Bulbs—F-150—F-350, F-Super Duty Bronco 
gauge terminal clip and push through the clip and E-150—E-350 


opening in the backplate. Remove lamp bulbs and oT. Most cluster illumination and indicator bulbs can 
Puerco 7 be replaced by reaching under the instrument panel. If 
Installation = —-— ; the bulb cannot be reached from under the panel, 


removin the instrument 
1. Carefully position. the printed circuit to the back of sees egies Salis by g 
the cluster and engage it to the plastic location 


pins. | . _ Removal and Installation . 
2. Install the gauge terminal clips and lamp bulbs. 1. Turn bulb and socket one-quarter turn 
3. Install cluster gauges and secure with screws. | CounTerSIOcK Wise and remove. 
4. Install the bezel, mask and lens to backplate and 2_‘Install bulb into socket. 


secure with screws. 3. Turn one-quarter turn clockwise. 
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FIG. 8 Instrument Ciuster Rear View—F-150—F-350, F-Super Duty and Bronco (With Tachometer) 
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FIG. 10 Instrument Cluster—F-Super Duty Commercial Stripped Chassis and Motor Home Chassis Vehicles 
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FIG. 11 Instrument Cluster Rear View—F-Super Duty Commercial Stripped Chassis and Motor Home Chassis 
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VEHICLE APPLICATION _— 


All E-150-E350, F-150-F-350, F-Super Duty and Bronco 
Models. , - 


DESCRIPTION AND OPERATION 


The switch has blade-type terminals that engage with 


one multiple connector (Fig. 1). The multiple connector 
is secured to the switch by integral locking fingers. 


DIAGNOSIS AND TESTING 


NOTE: For an "engine-won't crank" condition with an 
automatic transmission, determine if the condition exists 
with the shift lever in both. PARK and NEUTRAL 
positions before performing ignition switch’ continuity 
tests. For an ''engine-won't crank'' condition with a 
manual transmission, verify that the clutch/starter 
interlock switches operate properly. If the ''no-crank’’ 
problem occurs in one shift lever position but not the 


FOR 4 SPEED TRANSMISSION 


VIEW Y 


SHROUD 


FIG. 1 Blade-Type Connector Ignition Switch 


other, a more probable cause is the neutral start switch 
located on the transmission. : 


Electrical Test 


Disconnect the ignition switch multiple connector by 
spreading apart the locking fingers and pulling the plugs 
from the switch. Test the continuity through the switch 
following manufacturer's procedures for testing, or 
connect a self-powered test lamp or ohmmeter such as 
Rotunda Digital Volt Ohmmeter or equivalent, between 
the plug terminals indicated for each switch position in 
Fig. 2. | a | 


NOTE: Accessories that fail to operate with the ignition 
switch in the RUN position, or that remain on when the 
ignition switch is turned off, may be the result of a 
misadjusted ignition switch rather than a malfunctioning 
ignition switch. Refer to Adjustments. 
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FIG. 2 Blade-Type Connector Ignition Switch 
Continuity Test 


Mechanical Test 


Test the steering column ignition system mechanical 
operation by rotating the lock cylinder/key through all 
switch positions. The movement should not stick or bind 
and should return from the START position back to a 
RUN position without assistance (spring return). 
sticking ‘or binding is encountered, check for i 
| following: , 


e Burrs on the lock anaes key. 

e Insufficient ‘lube on lock cylinder. 
_e Binding lock cylinder. 

e Shroud rubbing against lock cylinder. 


e Burrs or foreign material around the rack and pinion, 


actuator in the lock cylinder housing. 
e Insufficient lube on actuator. 
° Binding ignition switch. 
° Binding actuator rod. 
NOTE: DO NOT apply lubricant to the inside of the 
ignition switch. 
ADJUSTMENTS 


4. Rotate the ignition key back and forth to either side 
of lock, until a 1.98mm (5/64-inch) drill bit can be 
inserted through the lockpin hole as far as possible 


(minimum 9.5mm (3/8 inch)). The lockpin hole is ° 


located on the right of the switch next to the 
steering column tube (Fig. 3). 


2. Loosen the two ignition switch mounting. nuts. 


3. Turn the ignition to LOCK (feel. for detent) and 


remove the ignition key. - 


4. Move the switch up and down along the Solidi to - 
locate the mid-position of rod lash. Tighten the two:. 


ignition switch mounting nuts (top nut first to 


minimize rod binding) to 4.51-7.34 N-m (40- “65, 


in- Me}: 





LOCKING PIN HOLE 
ACTUATOR | 


“ROD 


STEERING - 
COLUMN TUBE 
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FIG. 3 Locking Pin Hole Location 


5. Remove the drill bit from the ignition switch eckpin 
hole. 


6. Plug in electrical connector and operate the lock 


~ cylinder to ensure the switch is positioned properly. 


_7.° Confirm that all accessories are deactivated with 


ignition switch in OFF position, and that all 
accessories are Operable. in RUN position. 


REMOVAL AND INSTALLATION 


Removal 
1. _ Disconnect the battery ground cable. | 


2. Remove steering column shroud and lower the 
steering column. Refer to Section.13-06, piecing 
Column—Shift Rod Within Tube. | 


3. Disconnect the switch wiring at the multiple plug. 


4. . Remove the two nuts that retain the. Switch to the 
steering column. 


5. Lift the switch vertically upward to spAisenoadé the 
actuator rod from the switch and remove switch. 


installation 


1. When installing the ignition switch, both the locking 

~. mechanism at the top of the column and the switch 
itself must be in LOCK peat for correct 
adjustment. 


To hold the mechanical parts of the column in 
LOCK position, move the shift lever into PARK 
“(with automatic transmissions) or REVERSE (with 
manual transmissions), turn the key to LOCK 
position, and remove the key. New replacement 

. Switches, when received, are already pinned in 
LOCK position by a metal shipping pin inserted in a 
locking hole on the side of the switch. ; 


2. Engage the actuator rod in the switch.. Must be 


inserted in the slot of the sliding, black carrier. 


3. Position the switch on the column and install the 
retaining nuts, but do not tighten them. | 


4. Move the switch up and down along the column to 


locate the mid-position of rod lash. Tighten the two’ 
ighition switch retaining nuts (top nut first to 
minimize rod. binding) to ae -7.34 N-m (40-65 
in-lb). 


5. Remove the lockpin. Connect the battery cable, 
and check for proper start in PARK or NEUTRAL. 


Also, ensure the start circuit cannot be actuated | 
-in the DRIVE and REVERSE position. 
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6. 


Raise the steering column into position at 
instrument panel. Refer to Section 13-06, Steering 
Column—Shift Rod Within Tube. Install steering 
column shroud. | 


Confirm that accessories are deactivated with 
ignition switch in OFF position, and that 
accessories are operable with switch in RUN 


~ position. 


Ignition Switch 
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SECTION TITLE | PAGE SECTION TITLE | PAGE 
CONNECTOR DISENGAGEMENT ............. 34-01-1 WIRING LIGHT TRUCK ....... . dcts agledace gerade 34-02-1 
FUSES, CIRCUIT BREAKERS AND FUSE | 
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SECTION 34-01 Connector Disengagement 





SUBJECT a — PAGE SUBJECT 7- | PAGE 
ALL MODEL APPLICATIONS ................ 34-01-1 VEHICLE APPLICATION ..............000000e 34-01-1 





VEHICLE APPLICATION 
All Models. 


ALL MODEL APPLICATIONS 


Connector disengagement procedures are shown in 
Figs. 1 through 4 and should be _ used. when 
disconnecting the various types of connectors. | 
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CONNECTOR DISENGAGEMENT — IN-LINE CONNECTORS 


LOCKING TAB ONLY ON ONE SIDE 












i , a. cone FLAT-BLADED 
INSERT A FLAT-BLADED SCREWDRIVER 
SCREWDRIVER UNDER THE | : : 


LOCKING TAB AND TWIST 
GRASP THE WIRES ANO 
PULL TO SEPARATE 





PLACE A THUMB UNDER THE LOCKING TAB AND PUSH UP. GRASP THE WIRES AND PULL TO SEPARATE. - 


” ae ‘ a 


LOCKING TAB ONLY ON ONE SIDE 





VIEW A 





INSERT A’ FLAT-BLADED SCREWDRIVER UNDER THE LOCKING TAB AND TWIST. GRASP 
THE WIRES AND PULL UNTIL THE LOCKING TAB 1S ON THE RAMP. TURN THE ~ 
CONNECTOR OVER AND REPEAT THE PROCEOURE ON THE OPPOSITE SIDE OF THE 
CONNECTOR. THEN GRASP THE WIRES AND PULL APART. , 





LOCKING TABS ARE ON BOTH SIDES OF THE CONNECTOR 





GRASP THE WIRES WITH BOTH HANOS AND PULL THE CONNECTOR APART 





K3261-2E 


FIG. 1 Connector Disengagement—in-line Connectors 
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34-01-3 ee err Connector. Disengagement — S — - : a 34-01-3 7 





Sad 





IN-LINE CONNECTOR DISENGAGEMENT PROCEDURE 
1. GRASP EACH END OF CONNECTOR BODY. _ 


2. WHILE HOLDING CONNECTOR BODY, USE THUMB 
PRESSURE TO DEPRESS LOCKING TAB AND PULL . 
CONNECTOR APART (NOTE: “WIGGLING” THE PARTS 
WILL MAKE SEPARATION EASIER.) — oe 







TERMINAL. RETAINER 





* K8787-1B 
FIG. 2 Connector Disengagement—In-line Connectors | 
“(continued) —s- : 7 _ 


“ 
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3401-4 coe en ee . - ! Connector Disengagement . me ty a  34-01-4 


CONNECTOR DISENGAGEMENT - COMPONENT CONNECTORS 















” 
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-TFICONNECTOR 
. DISENGAGEMENT PROCEDURE | | 

1.. GRASP CONNECTOR BY: POSITIONING THUMB ON LOCKING TAB. 
_” MARKED."PUSH”. aes i ee a | 
_ 2. WHILE DEPRESSING LOCKING TAB DOWNWARD, PULL BACKWARD. 


ON CONNECTOR AND DISENGAGE. (NOTE::"WIGGLING’ THE: 
- CONNECTOR WILL MAKE SEPARATION-EASIER). 


PUSH.LOCK DOWN 
AND PULL _— 
CONNECTOR APART 






















"| NEW 8-WAY AND 4-WAY MICROPIN - 
- + IN-LINE SUBMERGIBLE 
CONNECTOR ASSEMBLY - 






TFI (DISTRIBUTOR) 
MODULE 





K9049-18 


» 


FIG. 4 Connector Disengagement—In-line ‘Submergible 
Connector _ a a a i ne ae 


ae | RED WEDGE 
TFL CONNECTOR 7 (HARD SHELLY GRAY ~ 
> 6 WIRES’ | — = | 







\ 


—K13848-1A 


i~ 
” 
“~ 
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SECTION 34-02 Wiring Light Truck — 





SUBJECT. at a . . 3 PAGES SUBJECT) AGE 
REMOVAL AND INSTALLATION . ae beegeeee+ 3602-1 VEHICLE APPLICATION «2.0.0.2: 6eee ee ee eee 34-0261 


‘ *. 


VEHICLE APPLICATION - 


E-150 through E- 350, F150 through F- 350, F. Super 
Duty and Bronco | 





seuseiat. dite INSTALLATION 


The illustrations in this Section show the complete  _Installation. 2 3 _ 
wiring harness installation for Light.Truck vehicles: ©. 4. Posiion: Harness ancy ahi éié Ensiire-inat 


Refer to the illustrations for the applicable harness | 
while: performing Removal and Installation | dealt ae is engaged in all locators, straps and/ 


procedures. . 
R ; 22 ee ee . Connect all harness connectors to components 
emoval =. 7. Pe aan. or other harnesses as necessary. 


1. Disconnect battery ground cable. ne eT 3. Secure ground eyelets to body as necessary. 


_ NOTE: Refer to:Group. 45 if-it is necessary to “4. Connect battery ground cable. Check all 
remove any mn Bane> to gain. ‘access ‘to the applicable circuits for proper operation. 


harness. = : 
| . Install any ‘trim removed during HaINese 

- Disconnect all wiring harness connectors. , removal. Refer to Group 45. 

Disengage harness from all. locators, straps. - 

and/or clips as necessary, including ground 

wire eyelets. Remove harness from vehicle. 
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ELECTRIC WIRING 
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SHIFT as HEADLAMP . Ae 
SEAT BELT WARNING CHIME AND CONNECTOR . 14401 , SWITCH. © RADIO CONNECTOR 
BRACKET INSTALLATION : 7 STORAGE 










VIEW A VIEW B 





- WIRING 
ASSEMBLY 
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» °. OR RETAINER a 
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MODULE 











“ CONNECTOR” WIRING 




















WIRING ‘ASSEMBLY WIRING “ASSEMBLY | SWITCH 
ASSEMBLY 14B155 ASSEMBLY “14401 ee, 
14401 14401 ie 


“.. VIEW FOR VEHICLES WITH _ 
..- B40D TRANSMISSION” 
VIEW H 


“AMPLIFIER OR RETAINER 
"VIEW G a 


an 5...” VIEW SHOWING INSTALLATION SPEED CONTROL 
F-350 SUPER DUTY VIEW SHOWING IMS MODULE ~~ = ee aes 
ae OO VIEWFO 


VIEW E 
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| mm 
| nals 
GLOVE WIRING — "TO CLUSTER WIRING | - TO CLUSTER or O 
BOX | | ASSEMBLY . PLUG-A ASSEMBLY PLUG B Se ji< 
LAMP | 14401 gf Pee 14401 - a "2 > 
: : (oOo | 
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SEAT BELT WARNING CHIME AND 
BRACKET INSTALLATION 
VIEW A 





SEAT BELT _ 
WARNING CHIME 



















TO DIESEL WARNING LAMP MODULE AND 


STORAGE OF E40D SWITCH CONNECTOR ON VEHICLES 


WITHOUT E40D TRANSMISSION 


VIEW.H 


DUAL FUEL TANK WIRING INSTALLATION 


- TO WINDSHIELD 
WASHER SWITCH\— 

























































DUAL 
FUEL . 
TANK 
SWITCH 

























a *. 
‘DIESEL WARNING SS | a 
LAMP MODULE 8s 


_[ VIEW SHOWING 14401. WIRING ASSEMBLY ROUTING 
TO DIESEL WARNING LAMP MODULE AND 
E40D TRANSMISSION, SWITCH 
: VIEW F. 





VIEW C 
















! WIRING | 
ASSEMBLY | ” 
i) 14401 
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CONNECTOR . 
ASSEMBLY 
148155 + 















WIRING 
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14401 
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SWITCH 





RADIO CONNECTOR STORAGE 
6 VIEWE 
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WIRING 
. ASSEMBLY 
14401 








WIRING 

ASSEMBLY | 

14401 |  %, | 

VIEW SHOWING INSTALLATION SPEED CONTROL 
| AMPLIFIER OR RETAINER 


VIEW FOR VEHICLES WITH E40D TRANSMISSION -. 
| VIEW K 


VIEW J 








K10562-2B 


yon, 3467 Bui 





€-Z0-PE 


34-02-4 | Wiring Light Truck | 34-02-4 
REMOVAL AND INSTALLATION (Continued) 


instrument Panel Wiring Installation—E-Series 
LH Side 7 | , 


WIRING TO 7.3L DIESEL | 
ASSEMBLY WARNING LAMP TO EUL LAMP AND 
14A547 | IMS/EUL MODULE 


~ * WIRING 






TO WINDSHIELD. ASSEMBLY. TO HEADLAMP 
WIPER ILLUMINATION - 44401 SWITCH ASSEMBLY 












TO WINDSHIELD 
WIPER SWITCH 














: > TO ENGINE COOLING | 
ee = FAN RELAY (4.9L 
TO DUAL FUEL es \ ENGINE ONLY) 
TANK SELECTOR ~y\ \ \ GA —) 
Se a L TRS Pal (( ( ; ASSEMBLY 
_ TO 14A200 SASL . 14401 

WIRING ASSEMBLY y RSF 
POWER WINDOWS AND ( TO RADIO (FEED) 
: DOOR LOCKS 6 








SoS 
<—LaN 














ACCESSORY 
’ FEED 


iP 


WIRING. 


























Z SS 
- ASSEMBLY: / Lf = N A “Ny 
14401 4 7 
| Sa ed He” TO HEATER CONTROL 
<n | ——— ILLUMINATION AND 
a _TO PARKING BRAKE DIODES PART OF = Sug MOTOR 
"WARNING LAMP ‘14401 (DIESEL) 
COURTESY HARNESS ONLY 

LAMP ‘ 

SWITCH | | ~ TO IGNITION 

13713 — SZ SWITCH 

: TO WINDSHIELD NY | | 
_ WIPER MOTOR t , | 
| | . STOP LAMP SWITCH 
. . \ ASSEMBLY-13480 
TO TURN SIGNAL 7 
TO KEY LS 
- REMINDER NX SWITCH 
BUZZER i Ne 
TO ENGINE IDLE CONTROL 2. 
7 AND/OR CLUTCH TO WINDSHIELD 
INTERLOCK SWITCH. ee WIPER MOTOR 
: _ HEADLAMP / | | 
DIMMER SWITCH De ene 


13A024 WARNING AARNESS 


STOP LAMP 


SWITCH ASSEMBLY ~ WIRING *. BRAKE 


. PEDAL 
ASSEMBLY 


‘WIRING 
ASSEMBLY 
14401 


SG | HEADLAMPS : 
3 MM IT : 
ASSEMBLY a ve 


14401 13A024 VIEW SHOWING GROUND 


> _ TERMINAL INSTALLATION — 
VIEWB | VIEW C 


~ WIRING WIRING _ ENGINE COOLING 
ASSEMBLY =  ~——~._—_ ASSEMBLY . FAN MOTOR RELAY 


14401 | 144320 , 7. ASSEMBLY-8B658 


, TO ENGINE COOLING 
FAN RELAY (4.9L 
ENGINE ONLY) 
go) gL ——— 
re - eal 
UNG 
VIEW SHOWING INSTALLATION OF COOLING FAN RELAY 
(AFTER-RUN) FOR 4.9L (EFI) ENGINE ONLY 
VIEW E 
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34-02-5 « | | Wiring Light Truck _ | — 34-02-5 
I a Na TE a ied in oe eI SR AS ee es aa | 
REMOVAL AND INSTALLATION (Continued) 


Instrument Panel Wiring Installation— 
E-Series—RH Side | 


WIRING 


, 3 eS | ASSEMBLY 
WIRING Ren A y 
ASSEMBLY a | | 












TO CIGAR 
LIGHTER 


TO A/C MODE 
SWITCH 





WIRING 
ASSEMBLY 
14401 | 
| COURTESY LAMP 
INERTIA of | > | _ SWITCH ASSEMBLY 
SWITCH ae 13713 
“VEHICLE 
VIEW SHOWING INSTALLATION OF INERTIA SWITCH 
WIRING FOR (EF!) GASOLINE ENGINES | : 
MEW A i 2 K13803-2A 
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34-02-6 Wiring Light Truck 















































_ 934-02-6 
REMOVAL AND INSTALLATION (Continued) 
Instrument Panel and Dual Fuel Tank Wiring 
installation—E-Series 
WIRING | 
SSEMB 
A : ae FRONT OF VEHICLE 
/ / / 2 iy ES / | ; - Ia 
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a 6 B NZ 
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WINDSHIELD 3 ore 
WASHER AND | 
WIRE ROUTING FOR =—s« WIPER SWITCH 
7.3L DIESEL ENGINE POSE MeLY 
VIEW A 


INSTALLATION OF R.P.O. (AFF) DUAL | 
FUEL TANK SELECTOR SWITCH 
EW Cc 7 
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REMOVAL AND INSTALLATION (Continued) 


Fender Apron, RH—F-150—F-350, F-Super 
Duty and Bronco with 4.9L, 5.0L, 5.8L and 7.5L 
EFI Engines A ag 


: WIRING : 
WIRING - ASSEMBLY WIRING 
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120581. | ASSEMBLY 
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= MOTOR 
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.  TORH PARK 
TURN SIGNAL LAMP 


STARTER od S IE BATTERY CABLE 
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ge 
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VIEW A NY‘ 
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HEATER 


A A 40 eee 
SSR R277 77 7S TLE TTI yY if SLL: 


WIRING’ 
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VIEW SHOWING 12A581 WIRING ASSEMBLY 
INSTALLATION TO RADIATOR SUPPORT 


FRONT OF 
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VIEW A 
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Fender Apron, RH—F-250—F-350 and F-Super _ — a oe 
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WIRING BATTERY CABLE WIRING “STARTER MOTOR 













ASSEMBLY © ASSEMBLY ASSEMBLY — RELAY-11450 VOLTAGE 
. 14305 14300 12A581 .° : REGULATOR 
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REMOVAL AND INSTALLATION (Continued) - 
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34-02-28 - Wiring Light Truck | | 34-02-28 
REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Wiring, Engine—E-Series with 


5.0L (EFI) and 
5.8L (EFI)—LH Side - Ff 


WIRING 


Wiring Light Truck 


34-02-32 


ASSEMBLY 
90930 
> VIEW A | ae 
| .  __ TAB SOLENOID 


7” ASSEMBLY . 
TAD SOLENOID | | 





ASSEMBLY ; - 
<—~ en - 
: 4M ~ , ou Lx 
‘ NZ 5 S . ‘ 
TINS os Ly 
<< 4. A. ; bd no A fa 
‘Sseess Pp Al 
| — ON 
WIRING as \) 
ASSEMBLY oe 
- 90930 
SS 


EGPC SOLENOID 
ASSEMBLY 


“WIRING © 
ASSEMBLY 
90930 


> 





WIRING. 
ASSEMBLY 


_ LH ROCKER 
COVER 


CAPACITOR 


K11976-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


34-02-33 "Wiring Light Truck 3 4.092-88 
REMOVAL AND INSTALLATION (Continued) _ 


| Wiring, Engine—E-Series with 7.5L (EFI)—-RH = _ 
e - a ee UPS 


- WIRING; - 


_-. WIRING | 
ASSEMBLY 


’ ASSEMBLY... . 
124581 

















TO RADIO. 

: | “CAPACITOR, .- 
| WIRING a =? 
ASSEMBLY 

‘9D930 


_ TFi MODULE 
ASSEMBLY 


: 4 \ WIRING _ . | 
> —Nassemety of 
SS 7 ~ (> °° 12A581— 


" ASSEMBLY 


view Be WIRING 
120581 


= ws 
ae eZ 





-  -CANNISTE : 

ike 4: pe URGE WIRING 
-WALVE ASSEMBLY .. =. 

AE ASST NOR, ALTERNATO 


WIRING 9° | en a He 
ASSEMBLY - -—s, : 2 Kee ed , — | 
‘90930 | WIRING | : 7 _ ict. MeEEMIERY 
. ASSEMBLY | | : - ee 
12A581 ; a | 


WIRING 
4 ASSEMBLY 
90930 


WIRING ” 
ASSEMBLY 
90930 


eae “as { WIRING | 
WIRING E ASSEMBLY ~ 
| f ¢ _ | 12A581 
; : ASSEMBLY oe ia. 
WIRING Sef ~\ | | : | 420581 
ASSEMBLY 3 ; Ce Ses 
12A581 | 


OIL PRESSURE SENDER 
}..  ASSEMBLY-9D290 






VIEWA .- a 
| .«K11977-2A 


__ . DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 
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VEHICLE APPLICATION 
All Models. 74) & 
DESCRIPTION 


Fuse Panels 


Each vehicle has a fuse panel which contains most of 
the fuses used in the electrical system. The fuse panel 
for E-150—E-350 is located on a mounting bracket 
under the instrument panel left of the steering column 
(Fig. 1). The fuse panels for F-150—F-350, F-Super 


Duty and Bronco are located on the dash panel under. 


the instrument panel left of the steering column (Fig. 2). 


WIRING 
ASSEMBLY 
awe 
FUSE PANEL 
ASSEMBLY 


CIRCUIT BREAKER 
ASSEMBLY-14526 


CIRCUIT BREAKER 
ASSEMBLY-14526 


SCREW 
52818-S2 


WIRING 
ASSEMBLY 


14401 “ WIRING ASSEMBLY 


14401 
(GAS ENGINES ONLY) 





FIG. 1 Fuse Panel—E-150—E-350 _ 


EMERGENCY WARNING 
FLASHER ASSEMBLY 


The circuit protection charts in Specifications give the 
location and values of all the circuits containing fuses or 
circuit breakers for the various vehicle lines. 


Fuse Link 


The fuse link: is a short length of special, yyeaion 
(high temperature) insulated wire, integral with the 
engine compartment wiring harness and should not be 
confused with standard wire. It is several wire gauges 
smaller than the circuit which it protects. Under no 
circumstances should a fuse link replacement repair be 
made using a length of standard wire cut from bulk 
stock or.from another wiring harness. 


The higher melting temperature properties and 
additional thickness of. the Hypalon insulation § will 
usually allow the undersized internal fuse wire to melt 


FUSE PANEL MOUNTING 


13350 BRACKET-14A254 


SCREW 
55914-S36 


TURN SIGNAL FLASHER 
ASSEMBLY-13350 


~ WIRE ; 
ASSEMBLY 
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SWITCH 
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SCREW 
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(2 REQ’D) 
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ELECTRIC SHIFT (BRONCO ONLY) 
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FLASHER ASSEMBLY a 
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14401 "WIPER SWITCH 
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FRONT OF 
VEHICLE 


ASSEMBLY 
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VIEW SHOWING FUSE PANEL WIRING INSTALLATION 
VIEW A 


K14175-2A 


FIG. 2 Fuse Panel—F-150—F-350, F-Super Duty and Bronco 


and disintegrate within the Hypalon casing with little. 


damage to the high temperature insulation other than 
discoloration and/or bubbling of the insulation surface. 
In extreme cases of excessive circuit current the 
insulation may separate after the fuse wire has 
disintegrated. However, the bare wire will seldom be 
exposed. When it becomes difficult to determine if the 


fuse link is burned open, perform a continuity test. When . 


heavy current flows, such as when a booster battery is 
connected incorrectly or when a short to ground occurs 
in the wiring harness, the fuse link burns out and 
protects the alternator and/or wiring. 


Production fuse links have a flag moulded on the wire 
or on the terminal insulator. Color identification of the 
flag or connector is Blue-20 Ga. wire, Red-18 Ga: wire, 
Yellow-17 Ga. wire, Orange-16 Ga. wire, or Green-14 
Ga. wire. Fig. 3 shows typical fuse link installations. 


DIAGNOSIS AND TESTING 


Fuse Link Continuity Test 


1. Make certain first that the battery is OK, then turn 

on the headlamps or any accessory. If the 

~ headlamps or an accessory do not operate, a fuse 
link is probably burned out. 


2. Where there are two fuse links (Fig. 3), repeat Step 


‘ 1 to test the fuse link that protects the vehicle 
_ equipment. | 


To test the fuse link that protects the alternator, 
make certain that the battery is OK,. then check 
with a voltmeter or 12-volt test lamp for voltage at 
the BAT terminal of.the alternator. No voltage 
indicates that the alternator fuse link is probably 
burned out. oe | 


REMOVAL AND INSTALLATION 
Fuse Link | 


Refer to Figs. 4 and 5. 


__If it becomes necessary to replace a fuse link in a 
wiring assembly, make sure the replacement fuse link is 


~ a duplicate of the one removed with respect to gauge, 


length and insulation. Original and Ford replacement 
fuse links have insulation that is flame proof. Do not. 
fabricate a fuse link from ordinary wire because the 
insulation may not be flameproof. 


lf a circuit protected by a fusible link becomes’ 


inoperative, inspect for a blown fuse link. If the fuse link 


wire insulation is burned or opened, disconnect the feed 
wire part of the wiring and cut out the damaged portion 
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I1432-1F 


FIG. 3 Fuse Link Installation 


as close as possible behind the. splice in the harness. If 


the damaged fuse link is between two splices (weld 
points in the harness), cut out the damaged pornlon: as 
close as possible to the weld points. 3 


Two examples are the air conditioner feed and high 


speed blower motor switch feed circuits, which use . 


special 17 gauge wire fuse links to meet the special 


_ protection requirements. These two fuse links are 


located in the engine compartment, one near the large 
rubber grommet in the center area of the dash panel, 
the other near the starter motor relay on the RH fender 
apron. They are covered with a special vinyl tube 
shielding which must slide freely between the two 
welded ends. The shielding is necessary to prevent 
fumes, oil or fuel from saturating the fuse link area. 


When replacing one or both air conditioner fuse links, _ 


carefully remove the existing shielding after cutting out 
the damaged wire. Install the shielding over the. new 
fuse link(s) before crimping the fuse links.to the wire 


ends. Some wiring assemblies have more than one fuse . 
link fed from a Se: Neawy gauge wire in the same 


location... 
To replace the fuse link proceed as follows: | 
1. Some fuse links shown have an eyelet terminal for 


a 5/16-inch stud on one end. When the terminal is — 
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‘not required, use one of the :fuse links shown in 
_ Figs. 4 and 5, with the insulation stripped from both 
: ends. | 


2. -. Disconnect the battery ground cable, 


3. Disconnect the fuse link. and/or fuse link eyelet. 
' terminal from the battery terminal of the starter - 
relay. On some vehicle applications, the fuse link is — 

looped outside of the wire harness, behind the 

_ point at which the harness is clipped to the RH- 

~. rocker cover above the starter. 


4. Cut the fuse link and the splice(s) from the wire(s) 


* to which it is attached. 


_ Disconnect-the feed. wire > part of the wiring and 
cut out the damaged portion.as close as possible 
“behind the-splice in the harness. If the. damaged 
fuse link is between two splices (weld points in the 
harness), cut out the damaged portion as close as 
possible to the weld points. 


5. Splice and solder the new fuse link to ‘the wire(S) . . 
from which the .old link. was cut. Use rosin core 


solder. Wrap .the splice(s) completely with 
Electrical Tape ea ieoee-2, F, G, H or 
equivalent. . | 


6. Securely. connect the eyelet terminals (it any) to 
the battery stud on the starter relay. 


7. Install the repaired wiring as before, using existing - 
_ Clips, if provided. 


8. Connect the ground cable to the battery. 


DISASSEMBLY AND ASSEMBLY 


Fuse Link 


To service any blown fuse eas (Fig. 3) use the 
following procedure: 


1. Determine which circuit is ‘damaged, its iscaton | 


and the cause of the open fuse link. If the 
damaged fuse link is one of three fed by a common 
No. 10 or 12 gauge feed wire, determine the. 
specific affected circuit. 


2. Disconnect the battery ground cable. 


3. -Cut the damaged fuse link from the wiring harness 


and discard it. If the fuse link is one of three circuits 
fed by a.single feed wire, cut it out of the harness 
at each splice end and discard it. 


4. Identify and procure the proper. fuse link and butt 
_ connectors (Figs. 4 and 5) for attaching the fuse 
link to the harness. 


5. To service a two-link.group when only one link has 


blown and other link is not damaged: 

a. Cut out blown link: (two places) (Fig. 6). 

b. Position correct eyelet type service fusible link 
and bare butt connector. | 

c. Solder serviced joint and insulate with tape 
(Fig. 6). 

6. To service any fuse link in a 3- link group with one 
feed: . 


‘a. After cutting the open link out of the harness, 
cut each of the remaining undamaged fuse 
links close to the feed wire weld. 


b. Strip approximately 12.7mm. (1/2 inch) of 
insulation from the detached ends of the two 
good fuse links. Then insert two wire ends into 
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one end-of Butt Connector D3AZ-14488-Y or 
Z, or equivalent (Fig. 5) and carefully push one 
stripped end of the replacement fuse link into 
the same end of the butt connector. ne all 
three firmly together. 


NOTE: Care must be taken when fitting the. three | 


- fuse links into the butt connector as the internal 


diameter. is a snug fit for-three wires. Make sure to 


use a Wire Fitting Crimping Tool. T67S-17018-A or 
equivalent. Pliers or side cutters will not apply the 
proper crimp to retain the wires and withstand a 


“pull test. 
c. After crimping the butt connector to the three 


' fuse links, cut‘ the weld portion fromthe feed 
wire and Strip approximately 12.7mm_- (1/2 


inch) of insulation from the cut end. Insert the — 


‘stripped end ‘into the open end of the butt 
connector and crimp very firmly. 


d. To attach the remaining Bnd of the 
replacement fuse link, strip approximately 
{2.7mm (1/2: inch) of insulation from the wire 


end-of the circuit from which the blown fuse - 


link was removed. Firmly crimp Butt Connector 
D3AZ-14488-Z, or Y or equivalent (Fig. 5) to 
the stripped wire. Then, insert the end of the 
replacement link into the other end of the butt 
connector and crimp firmly. 


e. Using rosin core solder with a consistency of 
| 60 percent tin and 40 percent lead, solder the 
connectors and the ‘wires at the repairs. 
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“Insulate with Electrical Tape C8AZ-19628-D, F,. 
G, H or equivalent (Fig. 5). | 


To replace any fuse link on a single circuit in a 
harness, cut out the damaged portion, strip 
approximately 12.7mm (1/2 inch) of insulation from 
the two wire ends and attach the appropriate 
replacement fuse link to the stripped wire ends - 
with two proper size butt connectors. Solder the 
connectors and wires and inisHiele with tape, as in 


* Step 5. 
. ' Torepair any fuse link sifick has an eyelet terminal 


on one end such as the charging circuit (Fig. 5), cut 
off the open fuse link behind the. weld, strip 
approximately 12.7mm (1/2 inch) of insulation from 
the cut end and attach the appropriate new eyelet: 
fuse link to the: cut stripped wire with an 
appropriate size butt connector (Fig. 5). Solder the 
connectors and wires at the: repair and insulate : 


with tape, as in Step 5. 


Connect the negative battery cable to the battery. 
and test the system for proper operation. 


NOTE: Do-not-mistake a resistor wire for a fuse 
link. The resistor wire is generally longer and has 
print stating, “‘Resistor-don't cut or splice." 


NOTE: When attaching a single No. 16, 17, 18 or. 


20 gauge fuse link to a heavy gauge wire, always | 


double the stripped wire end. of the fuse link before: 
inserting and crimping it into the butt connector for: 
positive wire en: 
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| | | REMOVE EXISTING VINYL TUBE SHIELDING 
‘FUSE LINK ANO BUTT CONNECTOR SERVICE PROCEDURES REINSTALL OVER FUSE LINK BEFORE CRIMPING | 
FUSE LINK TO WIRE ENDS 


TAPE 


em ey ON xD 


TYPICAL REPAIR USING THE SPECIAL #17 GA. (9.00” LONG. YELLOW) FUSE LINK REQUIRED FOR: THE AIR'COND. 
CIRCUITS (2) #687E AND #261A LOCATED IN THE ENGINE COMPARTMENT 


FUSE LINK 


TAPE OR STRAP 





"TYPICAL REPAIR FOR ANY IN-LINE FUSE LINK USING THE SPECIFIED GAUGE FUSE LINK FOR THE SPECIFIC CIRCUIT 


- 


ee 


TYPICAL REPAIR USING THE EYELET TERMINAL FUSE LINK OF THE SPECIFIED GAUGE FOR ATTACHMENT TOA CIRCUIT WIRE ENO 





{3) FUSE LINKS 


TYPICAL REPAIR ATTACHING THREE LIGHT GAUGE 
FUSE LINKS TO A SINGLE HEAVY GAUGE FEED WIRE 









. D3AZ.14488-Y BUTT CONNECTOR 
a - FOR 10 OR 12 GA. WIRE . | x tape 
; 
[ voueieo WIRE crimpeo | run ne VU 
Nw 
R 
piania eae amiee LIGHT GAUGE WIRE » 
03A2-14488-Z BUTT CONNECTOR | 
_ FOR #14 OR 16 WIRE , 4 
ae | om). 
FUSIBLE LINK REPAIR PROCEDURE , | 51704-2G 


FIG. 4 Fuse Link Repair Procedure 
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FUSE LINK AND BUTT CONNECTOR IDENTIFICATION 








" WIRING ASSEMBLY - FUSE LINK (WITH INSULATION STRIPPED BOTH ENDS) 
D3AZ-14A526-H NO.14 GA. WIRE - 9.00” +.50 LENGTH (GREEN INSULATION) 
‘D3AZ-14A526-J NO.16 GA. WIRE - 9.00” +.50 LENGTH (ORANGE INSULATION) AS REQ’D 
D3AZ-14A526-K - .NO.17 GA. WIRE - 9.00” +.50 LENGTH (YELLOW INSULATION) AS REQ'D 

| aa (SPECIAL USED WITH AIR CONDITIONING SYSTEM) 
D3AZ-14A526-L NO.18 GA. WIRE : 9.00” +.50 LENGTH (RED INSULATION) AS. REQ’D’ 
D3AZ-14A526-M —NO..20 GA. WIRE - 9.00” .50 LENGTH (BLUE INSULATION) AS REQ’D 
WIRING ASSEMBLY - FUSE LINK (WITH EYELET TERMINAL AND ONE END STRIPPED) 





D3AZ-14A526-D —-NO.14 GA. WIRE - 9.00” + .50 LENGTH (GREEN INSULATION) AS REQ’D~ 
D3AZ-14A526-E NO.16 GA. WIRE - 9.00” +.50 LENGTH (ORANGE INSULATION) AS REQ’D- 
D3AZ-14A526-F . NO.18 GA. WIRE - 9.00” +.50 LENGTH (RED INSULATION ) AS REQ’D 


D3AZ-14A526-G NO.20 GA. WIRE - 9.00’ + .50 LENGTH (BLUE INSULATION) AS REQ’D. 





BUTT CONNECTOR - WIRING SPLICE 


D3AZ-14488-Y FOR NOS.10 AND 12 GA. WIRE (LOAD CIRCUIT) AS REQ’D 
D3AZ-14488-Z - FOR NOS.14 AND 16 GA. WIRE (LOAD CIRCUIT) AS REQ’D. 


J1707-2E 


FIG. 5 Fuse Link and Butt Connector Identification 
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- BLOWN FUSIBLE LINK | 


CUT HERE 


 - a "PRODUCTION MOLD Pa 
e Beas wine en LOAD CIRCUITI1: JO. 


03AB-14A600 \ -POZAE 14488 
(AA. BA. CA OR DAIS A oy 


LOAD CIRCUIT 1-2 
J2174.14 | 









FIG. 6 Fusible Link Service Procedure 


SPECIFICATIONS 
E150 — E-350 CIRCUIT PROTECTION FUSE PANEL 


Fuse . fate es Fuse 2 . . : . z 


Protection 
| 15 Lt. Blue | Stoplamps, Hazard Flasher, Speed Control : 
| 7.5 CB. . - 










Lt. Blue 
SS ‘fllumination — 


Turn Signal, Back-Up Lamps, Dual Battery Relay Coil — -| 







Instrument Panel Illumination, Running Lamps, Radio/ 


_ SIGNAL 
FLASHER 






Clock Illumination, Map Lamps, Heater and A/C Control 


Yellow | Speed Control, Rear Cargo Lamp, Customer Convenience} ° 
Plug Located Above Fuse Panel — Hot in RUN or ACCY 


. $ e 
t 










Dome Lamp, 4.9L Coolin 


g Fan Relay, Radio Memory, 
Power Door Lock Relays , a - 


A/C-Heater Blower Motor Relay Coil, A/C Clutch, 
Overdrive Cancel Switch re ie 






Cigar Lighter # 
‘Lt. Blue | Radio and Clock, Premium Sound 

Pee Power Door Locks x = 

Instrument Panel Illumination Lamps 

[| Power Windows 

Horn and Speed Control aa | 
Lt. Blue ge 


Instrument Panel Warning Lamps, 4.9L Cooling Fan 
Relay, Warning Buzzer, Fuel Pump 
E-150 — E-350 NON-FUSE PANEL CIRCUIT PROTECTION et 
i Type of Protection _ Location 
Ignition Switch and Fuse Panel Feed 16 Gauge Fuse Link Near A/C Case 


. 
. 
* 


18 





3. 
Oo) 
oo 











_FUSE PANEL DIAGRAM — E-150 — E-350 





ee 
= 
Tank 
el 
ai Bk 





CK11954-2B 


























Mignon 20 Gage Fae ink ida Mar Cyne 


| CK11955-2A 





+ 
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F-150-F-350, F-SUPER DUTY AND BRONCO CIRCUIT PROTECTION 


FUSE PANEL ty : 
















Fuse | 
Protection 


Circuits Protected - 








(Not used) | | 


Stop/Hazard Lamps: Speed Control 





Lt. Blue 


_ Exterior Lamps; Instrument Illumination, Glove Box Lamp and Roof Map Lamp | 
Turn Lamps; Backup Lamps, Rear Window Defrost; Overdrive Transmission 


Speed Control; Shift-on-the-fly; Cargo (Bronco) 


Lt. Blue 






i 


‘Courtesy, Dome, Cargo Lamps (F-Series); Warning Buzzer 


* 


Lt. Green - Heater; A/C-Heater 


Lt. Blue Radio; Headlight Switch; Clock Illumination | 


poe Instrument Illumination; Clock Dimming — 4 


Tailgate Power Window; Power Mirrors 
Power Door Locks; Shift-on-the-fly 
(Not used) 

Tailgate Power Window — 


(?) 
wo 





Auxiliary Fuel Tank Selector” 










-Lt. Blue 


Horn; Cigar Lighter; Speed Control; 4.9L E.F.. After Run Blower to 
rake AnLock ne 3 


Lt. Blue Seatbelt Buzzer; Warning Indicators; Tachometer; Diesel Glow Plug Control; Diesel | 
‘Indicators - | are | 


Lt. Blue ~ 


SR 
‘?) 
oo 





*F-150-F-350 and F-Super Duty. Only 
**Bronco Only * — 


_ FUSE PANEL DIAGRAM — F-150 — F-350, FSSUPER DUTY AND BRONCO. 


~ 


~ 
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Flashers 








Tum Signal Flasher Front of fuse panel 


Hazard Waming Flasher Rear of fuse panel behind turn 
signal flasher 


_ FLASHER/LOCATION CHART . , 
| F-150-F-350, F-SUPER DUTY AND BRONCO i 
NON FUSE PANEL CIRCUIT PROTECTION | 


Cian Preece Type of Protection 
Headiamp 22 amp C.B Integral wilighting switch 











| 


Auxiliary battery 


14 gauge fuse link Near R.H. fender apron and dash panel 


Tale 
ae OTe IER 
Headlamp swich and use panel eed 


Ignition switch and fuse panel feed 14 gauge fuse link (Bronco without ammeter) Near R.H. fender apron and dash panel 

16 gauge fuse link (F-150-F-350, F-Super Duty without 
ammeter) | 
14 gauge fuse link (with ammeter) | 


Windshield wiper/washer _Integral w/wiper switch 
Electronic engine controls 18 gauge fuse link — Starter motor relay 
Heated backlite . - 16 gauge fuse link (Bronco) L.H. fender apron 


Alternator 16 gauge fuse link (for 40 or 60 amp alternators) ~ Starter motor relay 











Electric mirror 5 amp fuse (in-line) On harness near fuse panel 



















CK6379-2E 


SPECIAL SERVICE TOOLS 


[Model Description 
_- T67S-17018-A Wire Fitting Crimping Tool 


CK9042-1A 
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WINDSHIELD WIPERS—ELECTRIC :.......... 35-60-1 





SUBJECT | PAGE 
DESCRIPTION AND OPERATION. 
Chassis Connectors ...............- ie eens & 35-01-1 
Operating Instructions ................-. 2. 3501-2 
Premium Sound System—Club Wagon nares 35-01-1. 
RRAGIO. sedis eee ees dee ete eae 35-01-1 
DIAGNOSIS AND TESTING eee 
Radio Reception .......: ewe ndsiwateseas ear de-e ie 
DIAGNOSIS GUIDES .................... .... 35-01-6 
REMOVAL AND INSTALLATION . 
RaGiO: cess hese aes gedaan ee oe seep e 35-01-4 
E-150—-E-350 ............... ee ee eave 35-01-5 


PAGE 


SUBJECT 
REMOVAL AND INSTALLATION (Cont'd) 
Radio (Cont'd) | 
F-150 Through F-350 and F-Super Duty— . 
“ANG: BrONCO ic eva ck ota ee Saw wane acs 35-01-4 
Premium ‘Sound System ron . 3 
E-150—E-350 2.0... ccc cc cee ees 35-01-6 
Radio Suppression Equipment ..... hehe a macuitat ss 35-01-6— 
SPECIAL SERVICE TOOLS ................. 35-01-20 


VEHICLE APPLICATION ............... eee es 35-01-1 





VEHICLE APPLICATION 


All E-150-E-350, F-150- 2 350, F- re Duty and 
Bronco. 


DESCRIPTION AND OPERATION 
Radio 
Refer to Fig. 1. 


The electronic AM radio is standard on all models. An 


electronic AM/FM/MPX and electronic AM/FM/MPX/ - 
cassette radio is optional. A premium sound amplifier is’ 


included with the MICE COSSONE ego option on E- 
Series Club Wagon. 


Premium Sound System—Club Wagon 
The premium sound system includes an AM/FM/ 
cassette, premium speakers and a separate power 


_ amplifier which increases the sound level and fidelity 


from the speakers. The premium sound system is on 
whenever ‘the radio is turned on. 


The amplifier is installed in the center instrument. 
panel speaker opening. The premium sound system 
uses unique wiring to provide separate return wires to - 
each speaker. 


Chassis Connectors 


The antenna lead-in receptacle is located on the 
back of the radio at the lower RH corner. The power and 
speaker leads are located on the back side of the radio 
at the LH corner. 
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Operating Instructions 
ELECTRONIC AM RADIO (1 through 5) 


ELECTRONIC AM/FM STEREO RADIO (1 through 
11) 


ELECTRONIC AM/FM CASSETTE STEREO RADIO 
(1 through 16) 


1. ON/OFF/VOLUME/CLOCK CONTROL—Rotate 


~to turn on radio and increase volume. 


- Push to change display mode or push and hold to . 


set time (see clock instructions). 


2. TUNE—Push and quickly release to tune up(+) or 
down(-) one channel. Push and hold to tune apy 
across the band... 


3. FREQUENCY/CLOCK DISPLAY—Indicates 
. gtation frequency or time (refer to clock 
instructions). 


4. TONE—Single tone control on AM radio. Rotate 
clockwise to emphasize treble or COUMGTCIOCKNISE 
to emphasize bass. _ 


e Separate -bass/treble controls on AM/FM 
stereo radios. Rotate control clockwise to 
- increase, or counterclockwise to decrease 
bass/treble. 


5. PUSHBUTTON MEMORY—To store a-station, 
depress memory button and hold 4 seconds 
(sound will disappear and return). To recall a 
station, depress memory button and quickly 
release. 


6. SEEK—Seek up or down band to next station. 


7. L/D—(Local/Distant) Toggles between local and 
distant mode. Only displays LOC when in local 
mode (distant mode not displayed). Local mode is 
for use in metropolitan areas and allows capture of 
strong signal stations with seek control. 


8. AM—Pushing AM activates AM mode. AM will be 
_ displayed. Six AM Stations can be stored in 


memory. 


9, FM—Pushing FM activates FM mode. Pushing FM 
again will toggle between FM1 and FM2. Twelve 
FM stations can be stored in memory (six in each 
~~ Of FM1 and FM2). FM1 or FM2 will be displayed. 


10. BALANCE—Adjusts sound between LH and RH 


side of vehicle. 


11. FADE—Adjusts sound between. front and rear of 
vehicle. 


NOTE: The fader control is not present on some 
vehicles without rear speakers. ' 


12. DOLBY@-—Press when playing tapes recorded | 


“using the Dolby®. aL Press sagen to 
deactivate. 


13. REVERSE—Press to change the side of the | 


cassette tape being played. 


14. FAST. FORWARD—Press to nny advance the 


tape being played. 


15.. FAST REWIND—Press to quickly couche tape . 


pelng played. 


Radio and Premium Sound System 


-35-01-2 


16. EJECT—Press to eject cassette. 


CLOCK CONTROLS ON ELECTRONIC RADIOS 


The electronic radios have a built in clock. The radio 
display can be in either a clock or radio mode. 


When the radio is off the radio display is in the clock 
mode continuously and time will be indicated. 


When the radio is.on the display can be in the radio or 
the clock mode. Pushing the volume control will switch 
the display mode mem clock to radio or radio to clock as 
desired. 


While in the clock mode, activating any of the radio 
tuning controls (tune, memory, seek) will change the 
display to radio frequency. “After approximately 10 
seconds the display will revert back to the clock display. 


SETTING THE CLOCK TIME—Push and hold in the 
radio volume control and use the tune control to set the. 
time. 


Pushing on the left side (-) of the tune control sets 
hours and pushing on the right side (+) sets. minutes. | 
Releasing the volume control after setting the time 
automatically sets the seconds to zero eng 
seconds are not displayed). | 


DIAGNOSIS AND TESTING 


Radio Reception 


Antenna Position © 


If adjustable, adjust the antenna to full height 
(E-150—E-350). 


Tuning 


The electronic radio automaticaly tunes to the center 
of station frequency. 


FM multiplex has a range of about 32 km (20 miles) 
before reception noises are heard. This means that in 
problem areas with tall buildings or hills it is necessary 
to select the strongest possible station. 


Experience will dictate which FM stations offer the 
best reception. ; 


Tone Control 


Turn the single tone control on AM radios clockwise 
to decrease bass (low frequencies) and turn 
counterclockwise to decrease the treble (high 
frequencies). 


Refer to Operating Instructions for AM-FM radio tone’ 
control adjustment procedure. _ | 


_ Interfering Noises 


Located within a few feet of the radio is the powerful . 
electrical ignition system. The high voltage of this 
system produces noisy side effects that can interfere 
with both the AM and FM stations. Although precautions 
have been taken to minimize ignition noise, a certain - 
amount can be heard on FM when the station is not 
quite tuned. Ignition noise from passing vehicles can 
occasionally be heard if they do not have proper 
suppression equipment installed. These same vehicles 
produce interference in television sets. Very little can be 


~ done with the radio receiver to piotee against this type 


of external interference. 
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MPX STEREO RADIO . 
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AM RADIO 


FIG. 1 Radio Control Functions—Econoline, Bronco, (F-150—F-350 and F-Super ‘Duty Similar) - : 
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’ Noise-.or static may result from many causes. Two of” 


the most common sources of ise noise are listed 
". below. : | : - 1-2 


Ignition Noise: 


' The most effective method. e F evauateg ignition 
‘noise is to compare the radio performance: ‘with engine | 
on, versus. engine off. If one” noise is ghcatls with 

* engine running: | ; 


. e. Check to see that the spank plug. wires are the .- 
' _ $uppresser-type and that the: spark plugs are the ~ 


correct resistor-type. 


e Check to see that the carbon center ansen a 


distributor cap is secure. 


« Check distributor cap and rotor electrodes for. . 


silicone grease as this may cause ignition noise on 
FM or.CB. This noise is characterized by a ''motor 
boat''-type sound on weak to. moderate strength 


 gtations:. The noise can only be eliminated by . 
~ replacing the distributor cap and rotor with a. cap... 


and rotor that does .not have grease. 


equipped with electronic engine. controls. 
Missing. or Faulty Noise Suppresslor:. 


| .. Components: - 
-  e Noise suppression components may be faulty or © 


missing.: 


e Check bond Strap grounding *  6ffectiveness by-- 
wedging a large file between metal parts to ensure’ 
proper ground, such as between the tailpipe and 
~ body, .or between the fender: and.frame; while the ”. 


radio is playing and the engine is running. Listen for 
a decrease in the objectionable radio noise. If a 


reduction in radio noise is noted, first try tightening ~ 
__ Stereo Indicator Inoperative or. ee (AM 


body and exhaust system clamps and. brackets. 
Then; 


o ground. 
FM Flutter 


Flutter:can best be described as nepedied pops and..- . 
hissing bursts heard in the speaker during an otherwise - 
good broadcast. Usually this. condition exists while- 
traveling inthe fringe area of the station. Flutter will’ 

_ become more severe within 40 km (25 miles). or less of.. 

.. the station. The signal loss becomes ‘greater’ as =: 
_ distance from the station increases. Finally, reception is- 

~ no longer possible. Flutter may also be noticed near the’ 


if necessary, ‘install a. new- bond strap > 
between the wo ante Baked to ensure eee 


its similarity to the ‘multiple ghosts and siete jumping a 


that occur‘on television when a low flying plane passes: 
The same condition exists in the vehicle, except that the 
vehicle. is moving and the reflecting structure ‘is 


stationary. The reflected signal cancels the normal. 


‘metropolitan areas, but can also become quite severe in. 


signal, causing the antenna to pick up noise and’ 
distortion. Cancellation effects are most prominent in . 


hilly terrain and depressed roadways. 


_ FM. ‘Capture. and: Overloading 


FM capture iS an. unusual condition that occurs ‘when. | 


traveling, in the vicinity of a broadcast tower. When: 


tuned to a weak’FM station, and passing a broadcast. 
tower, a stronger station is received without changing 
the displayed frequency. When passing the tower, the 
station may switch back and. forth a few times before 
returning to the ‘station originally. tuned. When several . 


broadcast-towers are present (common in metropolitan - ‘ 


areas) - several stations may overload the receiver .. 
resulting -in considerable station changing, mixing and 
distortion. Fortunately this condition is localized and it | 


_” will not harm the receiver. Some overloading may also . 
NOTE: Silicone grease must not be removed from cars -. 7 


bé noticed on AM, but usually to a lesser degree. - 


.. Receiving FM ‘Multiplex 


‘Because more data is carried in the FM multiplex © 


ee than in the monaural FM broadcasts, flutter, 


cancellation.and capture are even more noticeable. The 
FM Multiplex noise-free broadcast range is — 
approximately 8 km (5 miles) less than that received 


- with the monaural FM radio. The AM/FM, FM Multiplex — 
” radio may never encounter any of these troublesome ~ 


problems, as they are more prominent in metropolitan | 


~ areas, hilly terrain. and depressed roadways. However, 


when; diagnosing FM Multiplex, it is recommended to 


| accurately tune to the strongest FM Multiplex station. .. 


and FM Reception are OK) 


e Verify that the customer is petening to stereo 
. §tations. =o 


«A weak: or distant signal may cause the stereo 
* .' indicator to flicker. Tune the radio to a nearby FM. 
stereo station. If reception is good, but the stereo : 

_ Indicator lamp is still intermittent, remove the radio . 
". chassis for service. , | 


Tape Player will not Accept Cassette, Eats Tape Lo 


station because of the ''line-of-sight'' characteristic of. - 


_. FM radio waves. This condition can. happen when a 


building or large structure is between the radio receiver 


-FM signal: "'bends'' around the ‘building, but certain 


spots have almost no signal..Some of. these signal © — 
losses are only a few inches wide .and if the vehicle is- >. 


; REMOVAL AND INSTALLATION | 
Radio. 


parked in one of these.''dead spots'’ only noise is heard 


from the speaker. As the vehicle moves out of the - 
~ shadow of the structure, the station will return to normal. 
. Flutter will not occur'on AM. 


- FM Multi-Path Cancellation 


| ‘Another effect caused by the "'line- -of- -sight"’ 
.. Characteristic is called. cancellation. This. condition - 

exists when the radio waves are reflected from objects -. 

-. or structures. The noises produced by cancellation are 

similar to flutter, with the addition of distortion in the . 


_ program. ’A more familiar description of cancellation is 


“~ 


Plays too Fast. or too. Slow,. etc. (AM and FM . 


Operating Properly) 


~« Check operation of the ape player ‘by using al | 
known: good cassette. . . 


and the station you are trying to receive. Some of the. °° If the condition is not corrected: ‘by the ‘substitution 


of a known good cassette, the radio chassis must. 
be removed and sent to an. authorized service . 
“facility for service. ) . 


F-150 Through F-350 and F- Super! Duty—and | 


. Bronco 


- Refer to Fig. 2. 
pemoval’ ; 
1. - Disconnect the battery ground eabie. 
2. Remove bezel. 
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3. Remove screws securing radio mounting bracket 5. Check the radio operation. 
to instrument panel and pull out the radio chassis. 


- E-150—E-350. 
4. Disconnect the: antenna eae in cable, ees 
wires and radio power wire. - Refer to Fig. 3. 
Installation a er eS Bee ; Removal — 
If. radio is peli replaced, transfer support | to new | Disconnect the battety ‘ground cable. from the i 
radio. battery. | , 


4.. Connect the Satennialead: -in cable: speaker wires  * Remove the heater and A/C control knobs, 
and feed. (power) wires to the: radio. Remove cigar lighter, ‘if so equipped. 


2 Position the radio in the instrument pane and 4. If equipped with cigar lighter, snap out the name’ 
secure: with Screws. - plate (RH side of- panel) to gain access. to one 


3. Position the bezel to the opening, and install panel attaching screw and remove the screw. 


, 5. Remove the remarning: finish ae attaching . Z 
4. Connect t the > battery ground cable. screws (five). 3 


6. Being careful not lo‘riiar or scratch the. instrument . 
- - panel, insert a screwdriver or similar. tool and pry . 
- (pop out) the cluster panel at two locations. 


7. Remove the’ front radio-to-instrument panel” : 
~ attaching SCrews: (four) and remove the radio. ~ 


8... Disconnect. the .antenna. lead-in cable speaker 3 
connectors and fadio powe) wire. -" 


& 


SUPPORT "— 


Installation 


oe am Connect the. adie’ ees lead to the radio ‘and y — 
speaker and power wires to the connectors. 


ae ‘ —. |. 2. Position the radio to the instrument panel and 
/N803685-S32, aq WN | ae. | ‘-. install the four attaching screws (front of radio). 


aaa ~. “3. Position the RH finish panel tothe instrument aoa 
panel (snap-in) nd the two retaining Clips. . | 


‘ Install the finish panel attaching screws ang name : | 


ae 





SCREW : CO.” ee 
N603240-S2 MOUNTING “> N803877-S63B | plate, if removed. | 
(4 REQ’D) - BRACKET _ Os (4 REQ’D). 
es teke43 (RH et 5. — Install the cigar lighter assemble if removed. 
| | | | 
oy i tae: 6. install the heater and A/C. control knobs. 
RR an ee _ 7. Connect the batter round cable. | 
FIG. 2 Radio Installation: F-Series. Bronco he n y. gi 


Check the operation’ of the antenna. 


NUT 
W620397-S36 
- TIGHTEN TO 
2.5-4 Nem 
(22-35 IN-LB) 


@ 6 > 
eZ 
a 


RADIO 
ASSEMBLY 


N802538-$100 : —— | \ SCREW 
(4 REQ’'D) - . ae! i ee - N611037-S2 
7 E | ms (4 REQ'’D) 
- SCREW MOUNTING | — TIGHTEN TO 
N601075-S2 — BRACKET 4.5.1.9 Nem 
, (4 REQ’D) 18K837. (RH) (14-16 IN-LB) 
SUPPORT © ’ TIGHTEN TO 18K838 (LH) we 
18888 -  1-1.4 Nem eee 
st (9-12 IN-LB) 





: | _ K13662-2A 
FIG. 3 Radio Installation E-Series 
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Premium Sound System Amplifier E-150—E-350 
Refer to Fig. 4. | | 7 
-. Removal . 

1. Remove center instrument ene speaker cover. 


2. Disconnect amplifier wiring harness connections - 


under RH side of instrument panel. 


3. Remove two nuts holding amplifier to soaner | 


cover and remove so de 


7 Installation - 
1. Position amplifier on " speaker. cover. 


2... ‘Install retaining nuts. and tighten. to :1.1-1. 5 Nem | 


—, (10-13 in-Ib). 

. 3. Connect amplifier wiring ‘connector. 

_ 4,. - Install. speaker cover and retaining Screws. 
5. Check ‘operation. of amplifier. : 


-Radio Suppression Equipment 


The radio suppression equipment used ‘on the 
different models is shown in Figs. 7 through 10. When 


replacing any radio suppression equipment 


components, be sure’ that a good contact is made at all 
attachments. Remove any paint or dirt from between a 


condenser and its ground: Tighten all nuts and pole 7 


’ securely. 


Tape Player Performance oa | 
If weak or wavering: sound is “encountered, it . 


hee suggested that the player be checked by using a tape of. | 
'_ known’ quality. -If the tape cartridge is ruled out as the 


cause, routine cleaning may restore normal eae 
Periodic Cleaning of Tape Player: © 


Over a period of time, the playback head, capstans and 


pinch rollers gather an oxide residue from the tape as it 
passes. these components while playing. Oxide 


accumulation can cause weak or wavering Sound and 


. damage to the cassette ae and Piet 


RES? 





"SPEAKER _ - 
GRILL. 


NUT 
\ 34653-S36M 
_ 1 (2 REQ’D) 


N802650- $100 
(4 REQ’D) a 


PREMIUM 
SOUND 


FRONT OF VEHICLE . AMPLIFIER 
? ASSEMBLY 


a. "188849 


ZA 


K13663-1A 


FIG. 4. Amplifier Installation—E-Series | 


It is ‘recommended, for -best BELO HIEACe: that the 


player be cleaned every 10 to 12 hours of playing time 


using a.Ford cassette player cleaning cartridge 


. available at your Ford or Lincoln-Mercury dealer. The 

- - use of other cleaning cassette products is not 

recommended, as these could cause mamege to ea 
or cassette lapse 


| DIAGNOSIS GUIDES 


Use the following guides, along with a radio tester, to 
diagnose and repair the radio system. Refer to Figs. 5 
and 6 when performing Premium Sound - system 
diagnosis. Testing can be performed using nemncs 


ss ver Ohm Meter 007- 00001 or equivalent. 
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. = | _ RADIO HAS WEAK RECEPTION. 
| TEST STEP RESULT p ACTION TO TAKE . 


DURING SYSTEM CHECK RADIO RECEPTION IS WEAK 


| 4.1 | CHECK RADIO RECEPTION = | 


_ @ Extend antenna to maximum height (if so equipped) Good radio reception Radio operating properly. 
and position vehicle in an open area away from : | eat 7 
steel buildings. | 


® Check radio reception by counting the number of Poor radio reception GO to 1.2. 
Stations received and compare to the known : 
properly functioning radio system station count. 


| 4.2 | CHECK ANTENNA CONNECTIONS | | 


_ @ Check antenna connechons and clean or tighten as__{ Good radio reception >| Radio operating properly. 
required. a : . 


@ Check radio reception. - 7 - | Poor radio reception ‘| GO to 1.3. 
| 1.3 | RE-CHECK ANTENNA ey | 


‘@ Check antenna system using appropriate diagnostic | Procedure shows | REPAIR antenna system 
procedures. | | | antenna needs repair ~ | as required. CHECK 
4% 7 2% operation of radio. 


Procedure shows | Have radio chassis — 
antenna is 7 repaired by authorized 
service center. 





_ ©K5324-268 


~— RADIO POWER CONNECTORS . 
| ALL i a eT 
: 


Not oe 


CI@®COUCICICIC) i} : ol 3 | At OutputSense@ 
| | - 7 - Radio Ground@ 
Display Back Lighting 
Radio Graphics Lighting 
Radio Power (B+) 
Radio Memory (A +)’ 





@Used with premium sound only | —* | 
@)Not required on Econoline : fe ss = of CK10464-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-8 | a Radio and Premium Sound -System | | — 35-01-8. 





RADIO IS INOPERATIVE OR INTERMITTENT 


TEST STEP RESULT ACTION TO TAKE 


DURING RADIO CHECK, THE RADIO OPERATES INTERMITTENTLY OR IS INOPERATIVE 
CHECK RADIO OPERATION 






















@ Check operation of radio to determine fault. Radio is inoperative GO to 2.2. 







Radio is intermittent 1 GO to 2.3. - 


| 2.2 | CHECK FUSE = ee 


@ Check radio fuse. 











Fuse is GO to 2.3. 








Fuse is GO to 2.4. 





| 2.3 | CHECK POWER FEED Co 


@ Check power feed for proper connection... 













Connection GO to 2.5. | 


CONNECT power feed 

cable correctly. RE- | 

_| CHECK radio for proper 
1 operation. 





~ | Connection 












| 24 | REPLACE FUSE | ae 

— @ Turn ignition switch and radio to OFF 
'. @ Replace fuse. 

@ Turn on ignition switch only. 

@ Recheck fuse. 
























| TURN ignition to OFF. 
| Determine location of 
powerfeed to radio. 
REPAIR or REPLACE 
damaged wiring as 
required. REPLACE 
fuse. 





Operate radio and tape 
player. If fuse fails again 
have radio. chassis 
serviced by an 
authorized service 

| center. If fuse is still OK, 
radio is now operational. 














a5 | CHECK POWER TO RADIO a 









® Using a test light or Rotunda Model 007-00001 Radio has power GO to 2.6. 
- Digital Volt-Ohmmeter or equivalent, check power to 


Tadio. 





Radio has no power REPLACE or REPAIR 


harness as required. 












| 2.6 | CHECK.GROUND CIRCUIT _ | | 


@ Using a DVOM or self-powered test lamp, check 
continuity of circuit 694. 












| Continuity in circuit 694 GO to 2.7. 















No continuity in circuit 
| 694 


| 2.7 | CHECK SPEAKERS | 


® Is problem present on all speakers? 


SERVICE ground circuit 


















Problem present on all GO to 2.8. 


speakers 
i Problem not present on 
_all speakers 






| GO to 2.9. 


~ CK6740-2C 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-9 = Radio and Premium Sound System __ 504-9 
a hE NN) ae Nn es am SE Ee ee ee ee Ee 


-- RADIO IS INOPERATIVE OR INTERMITTENT (Cont’d.) | | 
TEST STEP RESULT _ACTION TO TAKE 
Es CHECK ANTENNA : 


@ Check antenna system ued appropiiale disandstie Antenna syetam -GO . 2.9. | 
peers ‘ _ Seu | 


Antenna system (96) CONNECT, REPAIR, or 
: : REPLACE antenna 
components as required. 


| 2.9 | CHECK RADIO CHASSIS | 


- @ Check radio chassis using known good speaker Reception >| REPLACE speaker or 


CONNECT, REPAIR, or 
REPLACE speaker 
. | wiring as required. . 
Reception — (98) >| Have radio chassis | 
| | | REPAIRED by | 


authorized service 
_center. 


connected directly to radio chassis. © 





CK6741-2B 


_ DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-10 Radio and Premium -Sound System | 35-01-10 





NOISY AM RECEPTION — ENGINE RUNNING, VEHICLE IN OR NOT IN MOTION | 


_..”—S«TESTSTEP RESULT ACTION TO TAKE | - 
3.0 | DURING CHECK, AM RADIO RECEPTION NOISY WITH ENGINE RUNNING _ | 
|. 3.1_| CHECK ANTENNA CONNECTIONS | 


~ @ Check antenna connections including extension 
cable (if so supped): Connections must be clean 
















CLEAN and/or SECURE | 
antenna cable 
connections as required. 


GO to 3.2. 


Connections are not 
clean and secure 


aos ahs - | | - - All connections 
| 3.2, | CHECK ANTENNA MOUNTING | a 
. e ‘Check to make sure antenna is securely mounted to Contacts : (98) 
‘ body at ground. points. ‘Contacts must be clean and 
Contacts | (Ok) 




















“and secure. 


a i’ 







-CLEAN-and/or SECURE 
ground connections as 
required. 


GO to 3.3. | 















metal-to-metal.. 

















| 3.3 | CHECK SUPPRESSION EQUIPMENT 
@ -Check for presence of all required suppression 


equipment, body grounding strap usage, security, 
cleanliness and metal-to-metal connections. 











INSTALL or TIGHTEN 
and/or CLEAN 
connections as required. 


GO to 3.4. | 






| Connections. are bad 
and/or suppression 
equipment not installed 


Connections are 


and suppression 
equipment installed 
correctly 

















| 3.4 | CHECK HOOD BONDING STRAP 


@ Check hood bonding strap for excessive usage, 
secureness of mounting to sheet metal and contact 
with hood. Hood bonding strap must scratch hood 

paint. 






INSTALL, SECURE, or | 
FORM hood bonding 
strap as required. 


GO to 3.5. 





















CHECK WIRES AND MOUNTING OF VOLTAGE 
REGULATOR CAPACITOR, IGNITION COIL 
CAPACITOR ~ 








- @ Check the mounting and connecting wires of the Connections 
_ voltage regulator capacitor and ignition coil 
Capacitor (if so equipped) for secureness, 


cleanliness and metal-to-metal contact. 


CLEAN and/or SECURE 
connections as required. 



















Connections GO to 3.6. 
IMPORTANT: The capacitor mounting points are used | 
‘to complete the electrical circuit and must be mounted 


securely to clean surfaces. 
| CHECK OPERATION OF THE VOLTAGE 

















REGULATOR CAPACITOR AND IGNITION COIL 
CAPACITOR 



















REPLACE capacitor(s) 
with known good 
component(s). 


Voltage regulator 
Capacitor and/or 
ignition coil capacitor 
bad 


Capacitor(s) are 


@ Check the operation of the voltage regulator 
capacitor and ignition coil capacitor by replacing 
with known good components. 





GO to 3.7. 
CK5326-2B 


' DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-11 | - a Radio and Premium Sound System | | 35-01-11 


NOISY AM RECEPTION — ENGINE iLcibababel VEHICLE IN OR NOT IN MOTION — CONTINUED 


; | a TEST STEP. | | RESULT ACTION TO TAKE 
CHECK ALTERNATOR: a aa 

@ Check alternator by disconnecting wiring hamess 
from voltage regulator. | 






















CHECK alternator as 
directed in Group 31. 
REPAIR or REPLACE 
as required. 


GO to 3.8. 


Noise ee 














‘Noise still present 






| 3.8 | CHECK SPARK PLUG WIRES a 
_ @ Check spark plug wires for proper routing, 
grounding and secureness of connections. 






REROUTE or REPLACE 

spark plug wires or 
SECURE connections as 
‘|. required, 


GO to: 3.9. . 


Spark plug wires not 
routed, grounded or 
secured 


Spark: plug wires 


Ignition system and/or 
Spark plugs not OK 































} 3.9 | CHECK IGNITION SYSTEM | 

@ Check ignition system for proper operation. (Use 
ignition system analyzer or check for open spark 
plug wires using ohmmeter.) Also check spark plug 
for cracked insulators. 


3.10 | CHECK RADIO CHASSIS MOUNTING: a 
‘| Mounting =| (98) 
Mountings 








REPAIR or REPLACE 
|} components as required. 
GO to3.10 






Ignition system and | 
spark plugs OK 





















@ Check all radio chassis mounting: points for 
secureness, cleanliness and metal-to-metal 
contact.” 


SUBSTITUTE A KNOWN GOOD SPEAKER AND 
ANTENNA | 


-@ Substitute.a known good speaker, antenna and 
antenna extension cable (if so equipped). Be sure to 
ground ence to an unpainted metal surface. 


CLEAN and/or SECURE 
as required. 
GO to-3.11. 














REPAIR: or REPLACE 
antenna, speaker or 
antenna extension cable. 


GO to 3.12. 





Noise eliminated 
























Noise not eliminated 


3.12 | SUBSTITUTE KNOWN GOOD RADIO_ 


@ Substitute known good radio. 








Have radio unit 
REPAIRED by 
authorized service 
} center. 


GO to 3.13. 


- Noise eliminated 





Noise not eliminated 





REPOSITION ANTENNA, SPEAKER OR RADIO 
POWER FEED 







REPOSITION — 
permanently by taping. 


| GO to.3.14. _ 


" @ Check to see if noise can be eliminated by 
- repositioning antenna, speaker or radio power feed 






Noise eliminated | 






wires. nae : 
Noise not eliminated 









| 3.14 | GROUND VARIOUS PARTS OF TRUCK zi 


@ Ground various parts of the truck to the frame using 
a jumper cable. For example: engine, fenders, 
quarter panel, stone deflectors, air cleaner, body 

sheet. metal. . 





PROVIDE permanent 
ground where required. 


Noise eliminated _ 





*F-Series/Bronco radios are grounded to the instrument panel through circuit no. 694 with an ever | 
_ hear the rear of the radio. | .. CK10465-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-12 = | - Radio. and Premium Sound System 7 | - 35-01-12 


NOISY FM RECEPTION - — ENGINE. RUNNING, VEHICLE NOT IN. MOTION 


TEST STEP -. RESULT. . j ACTION TO TAKE. 


~ DURING CHECK, FM RADIO RECEPTION IS NOISY WHILE VEHICLE IS NOT IN MOTION | 
NOISE IS ONLY ON FM STERO | 





















EXPLAIN and 
DEMOSTRATE to - 
customer. Inform 
.| customer of methods for 
obtaining best. reception. 


GO to-4.2. 










® Check to see if noise is only on FM stereo. 
Determine if customer concern is due to FM stereo 
reception limitation. Refer to normal operation - 
description. . | : ae 


Noise only on FM 
stereo 
















Noise is on both FM 
stereo and FM mono - 










| 4.2, | CHECK ANTENNA CABLE CONNECTIONS 
° Check antenna cable connections including ° 


extension cable (if so equipped). Connections must 
.be clean and secure. 






CLEAN and/or SECURE 
as. required. 





Connections . 











Connections | GO to 4.3. | 


| 4.3 | CHECK ANTENNA MOUNTING 

_ @ Check to ensure antenna is securely mounted to 
body at mounting nut above antenna; and also, 
ensure that prongs of grounding collar, at fender. 


underside, are contacting metal. Contact must be 
clean and metal-to-metal. | 
















CLEAN and/or SECURE: 


Connections: - 
| as required. — 








. | | | Se : Connections are 
| 4.4 | CHECK DISTRIBUTOR ROTOR 7 | 
Spring tension ® } 


Spring tension 









GO to 4.4. 


-@ Check-for adequate distributor rotor contact spring 
tension. Height of spring should be 8.9 mm (0.35 
in.) from top of rotor (not applicable to recreational 
vehicles). 











-REPLACE rotor. 





GO to 4:5. 






| 4.5 | CHECK DISTRIBUTOR CAP — 
® Check to see if carbon center insert in distributor 
cap is secure. 


REPLACE distributor 
cap... 


GO to 4.6. 


Carbon center not 
secure 






















| 4.6 | CHECK SPARK PLUG WIRES — = | : 
| Routing and/or. (98) > 
{ connections oe 


>! GO to 4.7:.. 



















REROUTE or SECURE 
connections as required. 


Check spark plug wires for proper routing and _ 
secureness of connections... 








-| Routings and 
connections good 


*-  ©K5327-2D 


' DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-13 | Radio and.Premium Sound System 35-01-13 © 
ee aaa 


NOISY FM RECEPTION — ENGINE RUNNING, VEHICLE NOT IN MOTION — CONTINUED 
| TEST STEP RESULT ACTION TO TAKE. 
raz | CHECK IGNITION SYSTEM 7 


@ Check ignition system for proper operation. (Use 
ignition system analyzer or check for open spark 
plug wires using ohmmeter). Also check spark plug 
for cracked ipeuialors: 


























REPAIR or REPLACE 
{| components as required. 


Ignition system andlor 

| spark plug wires not 
working properly, and/ — 

or spark plug insulators 

cracked 








Ignition system, spark 
plug wires and spark 
plugs in good condition 


GO to 4.8. 










| 4.8 | CHECK RADIO CHASSIS MOUNTING _ 


@ Check all radio chassis mounting points for 
secureness, cleanliness and metal-to-metal 
contact.” 










Contacts are not 
secure or clean 


Contacts are ~ (0k) 


CLEAN and/or SECURE 
as required. 
























GO to 4.9. 





| 4.9 | SUBSTITUTE A GOOD SPEAKER AND ANTENNA 


- @ Substitute a known good speaker and anténna 
being sure to ground antenna base to unpainted 
metal surface. | , 






REPAIR or REPLACE 
antenna or speaker. | 





Noise eliminated © 








Noise not eliminated GO to 4.10. 


| 4.10 | SUBSTITUTE EXTENSION CABLE __ | 


e@ If equipped. with antenna extension cable, substitute 
with a known good cable. (If not equipped with 
extension cable GO to 4.11.) 










REPLACE antenna 
extension cable. 





Noise eliminated 















Noise not eliminated | GO to 4.11. 





SUBSTITUTE KNOWN GOOD RADIO | 


e Remove radio and substitute with:a known good 
radio. 












Have radio unit 
REPAIRED by. | 
authorized service 

center. 





‘+ Noise eliminated 











tx . - ee ae | Noise not eliminated 
REPOSITION ANTENNA, SPEAKER, OR RADIO : 
FEED WIRES 
@ Check to see if noise can be eliminated by 


repositioning antenna, speaker or radio power feed 
wires. 





GO to 4.12. . 













REPOSITION 
permanently by taping. 


Noise eliminated 








Noise not eliminated REPLACE distributor 
cap and rotor with new 
ungreased ca and 


rotor. 


*F-Series/Bronco radios are grounded to the instrument panel through circuit no. 694 with an eyelet 
near the rear of the radio. . CK10466-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-14 _ Radio and Premium Sound: System 4 35-01-14 





| ___ NOISY RECEPTION — ENGINE RUNNING, VEHICLE INMOTION | oa 
> TEST STEP | RESULT ACTION TO TAKE 
‘| 5.0. | DURING CHECK, RECEPTION ON RADIO IS NOISY WITH ENGINE RUNNING AND VEHICLE IN MOTION 



















VISUALLY. INSPECT CONNECTIONS 7 | : 
Connections = __ (98) 


Antenna and/or cable 
are loose 


- — 7 r 
. - . . . 











REPAIR or REPLACE 


@ Inspect all corinections to battery; antenna leads, © 
wires as necessary. 


speaker leads, and radio receiver.’ 








Connections GO to 5.2. 






| 5.2 | CHECK ANTENNA LEAD IN CABLE : 


@ Check for loose antenna lead in cable or loose. 
antenna. sy : 












CONNECT antenna and/ 
or lead in cable securely. 












Have radio repaired by a 
qualified radio 
technician. 


Antenna and cable 
secure _ 







*F-Series/Bronco radios are grounded to the instrument panel through circuit no. 694 with an eyelet 
near the rear of the radio. ) | : — a) Og 


CK10467-2A 


| 4 NOISY RECEPTION — ENGINE NOT RUNNING -__ 
po eSTSTEP |S CRESULT ~—S«@B] ACTION TO TAKE 


| 6.0 | DURING CHECK RADIO RECEPTION IS NOISY WHILE ENGINE IS NOT RUNNING | 
|.6.1 | VISUALLY CHECK FOR LOOSE CONNECTIONS _ | 
Connections | (98) . 


® Check all connections to battery, antenna leads, 


speaker lead and radio receiver for proper: 
Connectors andior (98) } 
connections - 
by a qualified radio 


* connection.* 
Connections | 
| technician. | 


“F-Series/Bronco radios are grounded to the instrument panel through Circuit no. 694 with an eyelet 
near the rear of the radio. a "te 0 tac ae , pee: 


































REPAIR or REPLACE 
connections or wires as 
required. | 















Connections GO to 6.2. 


| 6.2 | CHECK ANTENNA LEAD IN CABLE 
@ Check all antenna lead-in cables for bent or missing 
male pins. Also check the female connectors for 


position of receptacle with respect to the insulator. - 
. The receptacle should be visible. 











REPLACE antenna lead 
in cables. - 8 











Have radio REPAIRED 










-CK10468-2A_. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-15 | Radio and Premium Sound System 35-01-15 


PREMIUM SOUND. 
NO SOUND FROM ONE OR MORE SEEARERS RADIO TURNED ON — PREMIUM SOUND IS OFF 


TEST STEP. RESULT ACTION TO TAKE 


A.0. _DURING SYSTEM CHECK WITH PREMIUM Sonne OFF AND Baie: TURNED ON THERE IS NO SOUND — 
FROM ONE OR MORE SPEAKERS ._- 


| aa | BYPASS PREMIUM SOUND CIRCUITS 


e Bypass premium sound control circuits for the | 

inoperative speakers as follows: 

1. Disconnect connectors between radio and 
premium sound amplifier and between speakers 
and premium sound amplifier. 


2. Connect jumper wires from radio to wiring | 
harness for defective speaker. 


3. Check connector locations and wring color — 
codes. 














GO to A.2. 














Speaker(s) work 






















Speaker(s) do not work GO to A.3. 


@ Test radio for sound from speaker(s). 






@ Check power and control circuits to amplifier as 

follows: 

1. Connect all connectors of the radio and premium 
sound system. 


REPLACE the premium 
sound amplifier. 





2. Turn ignition switch to ACC and turn radio ON. 


3. Check for battery voltage at the amplifier on the 
orange-lt. blue dot wire and on the yellow- -black 
hash wire. : 





Vehicle wiring is 
damaged. FOLLOW 
standard procedure for 
diagnosis and service of 
damage. 










CHECK OPERATION OF SPEAKER AND CHECK 
SPEAKER WIRING 
@ Check operation of speaker, and vehicle wiring as 
follows: 
1. Connect-jumper wire from a radio speaker 


harness that is working prope to the damaged 
‘ speaker. harness. 














Speaker works Radio is damaged. 
SEND radio to 
authorized service 


station for service. 























Vehicle wiring or 
speaker is damaged. 
FOLLOW standard 
procedure for diagnosis 
and service of damage. 


CK5331-2E 


Speaker does not work 


~ DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-16 Radio and Premium Sound System 8501-16 


PREMIUM SOUND SYSTEM 
NO PREMIUM SOUND FROM ONE OR MORE PREMIUM SOUND SPEAKERS — PREMIUM SOUND ON 
_ (NORMAL SOUND FROM ALL SPEAKERS WITH PREMIUM SOUND OFF) 


- TEST STEP ~~ RESULT | ACTION TO. TAKE 


B.0 DURING CHECK THERE IS NO SOUND FROM ONE OR MORE SPEAKERS WITH PREMIUM SOUND ON 
(WITH PREMIUM SOUND OFF THERE IS NORMAL SOUND FROM SPEAKERS) Pe pee 


| B.1_ | VERIFY CONDITION | ) 


@ Check for. premium sound at each speaker. - 





































“Premium sound at all _ >| System OK. ~ 


speakers 






No premium sound at _ REPLACE ‘amplifier 


one or more speakers — | 
| | -CK5332-2C — 





‘CONDUCT THESE , 
TESTS HERE 


s 
. 
H 


. CONNECTOR | - 
FROM SPEAKERS 







‘CONNECTOR TO 
RADIO OUTPUT 
"HARNESS 


| 

os 3 en) 
CONNECTOR TO SPEAKER 
HARNESS | : 


PREMIUM SOUND 
AMPLIFIER — 
TWO CHANNEL 


| 
Pink/Light Green Stripe to Pink/Light Pink/Light Blue Stripe to Pink/Light 
Green Stripe Blue Stripe . , 
Black/White Hash to Pink/Light Blue ]| Black/White Hash to Dark Green’ | 
Dot —_ . Orange Dot 


"CK6779-2B _ 
- FIG. 5 Premium Sound By-Passing Test (Two Channel Amplifier) —E-150—E-350 









79 Speaker Test | 


- | Connect a Jumper from Radio Connector to Speaker Harness Connector 













DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


35-01-17 | Radio and Premium Sound System 35-01-17 










CONDUCT THESE. 
TESTS HERE 


CONNECTOR FROM SPEAKERS 


CONNECTOR TO RADIO 


CONNECTOR TO SPEAKER HARNESS 
OUTPUT HARNESS | 


POWER SOUND - 
- AMPLIFIER — 
_. FOUR CHANNEL 






Connect a Jumper from Radio Connector to Orange/Light Green White/Light Green to. | Pink/Light Green to Pink/Light Blue Stripe 


Speaker Harness Connector Hash to Orange/Light | White/Light Green | Pink/Light Green Stripe] to Pink/Light Blue 
Green Hash Hash | Stripe 





Black/White Hash to} Black/White Hash to | Black/White Hash to | Black/White Hash to 
| Light Blue/White Hash | Dark Green/Orange Pink/Light Blue Dot Dark Green/Orange 
: | Stripe Dot 


ee | | | __ CK6780-2B 
FIG. 6 Premium Sound By-Passing Test (Four Channel Amplifier) 


~ DAVE GRAHAM INC. 2012 
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35-01-18 | Radio and Premium Sound System | | 35-01-18 










CAPACITOR COIL AND COIL AND 
ASSEMBLY BRACKET BRACKET 
18801 ASSEMBLY ASSEMBLY 


WIRING 
ASSEMBLY 
14289 CAPACITOR 


ASSEMBLY 


SCREW 
40904-S36 WIRING 


ASSEMBLY 


14289 
CAPACITOR 
ASSEMBLY 
WIRING 
ASSEMBLY | 7.5L (EFI) ENGINE 
12A581 


COIL AND 
BRACKET 
ASSEMBLY 


CAPACITOR 
ASSEMBLY 
18801 SCREW 
40904-S36 
4.9. (EFI) ENGINE | | | K11979-2A 


FIG. 7 Radio Suppression Equipment Gasoline Engines 


‘DAVE GRAHAM INC. 2012 
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35-01-19. 5 Radio and Premium. Sound System = 35-01-19: 


FRONT OF VEHICLE | 


4 . : FRAME 
RADIATOR ee ae ~ ASSEMBLY. ‘ 
. _ SUPPORT . — a3 : 


BOND STRAP - 
ASSEMBLY — 


SCREW 
_N800458-S36 
HOOD 
ASSEMBLY 


ASSEMBLY 
19A095 


| screw / .°-- 4 Bond. 

_ ” N800458-S36 
7 DASH PANEL Be Met 
- ASSEMBLY 'A088. 


oa: ~K11981-18 





FIG. 8 Radio Bond Strap F-150- F-350, Super Duty 
and Bronco | 


‘DAVE.GRAHAM INC: 2012 
ALL RIGHTS RESERVED 





35-01-20 =. = ~~~: Radio and.-Premium Sound System  =—=—t——s«8 01-20 


YO ‘poe o A BRACKET) 
Yy | “| RADIO BOND [xy see AND THERMACTOR 
| ASSEMBLY ; ( s ". TUBE ASSEMBLY 


19A095 © 


O° 5338-836 
VIEW A 


— BOND”! REAR OF 
ve STRAP -- RH CYLINDER. ~ 


NUT 
45338-S36 













ASSEMBLY 


Ky 

Z 
RADIO BOND - ee SS ND 
— 19A095 SS 


_ 4.9L EFI RH SIDE 
OF ENGINE 






RADIO BOND 
“STRAP ASSEMBLY @ 


" 66537-S36 8s ER os 
ve  7.3L-DIESEL 


-* RADIO BOND | 
_ STRAP-19A095° 


- 5.0L AND’S.8L EF! RH SIDE 
__. OF ENGINE 


7.5 EFIRH SIDE | Le, 
 OFENGINE °  . —-_K14980.28 


-FIG. 9 Radio Suppression Equipment—Engine Mounted 





SPECIAL SERVICE TOOLS — 
“ ROTUNDAEQUIPMENT: = 
‘1 007-00001- | Digital. Volt Ohmmeter | 













_ La118-1E 





_ FIG. 10 Radio Suppression Equipment 7.3L Diesel and ote a 


__ Gasoline with Heavy Duty Alternator au 
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SECTION 35-11 Antennas ; 
SUBJECT PAGE _ SUBJECT. . | PAGE 
DESCRIPTION AND OPERATION e REMOVAL. AND INSTALLATION (Cont'd) 
_ Manual Entertainment Radio Antenna ...... 35-11-1 Antenna Base and Cable (Cont'd) 
DIAGNOSIS AND TESTING ....... eines eee e OO11-1 F-150—F-350, F-Super Duty, and — | 
REMOVAL AND INSTALLATION | | (BIONCO! oii sibs eo es hoe en ae eae 35-11-1 
Antenna Base and Cable .............000. ~35-11-1 SPECIAL SERVICE TOOLS” eer eer Tere 35-11-8 


E-150—E-350 ok. eee eee cece eee tenes SETI 


_ VEHICLE APPLICATION ....... eT ee 35-11-1 





VEHICLE ee 
All Models. 


DESCRIPTION. AND OPERATION 


Manual Entertainment. Radio Antenna 


The manual entertainment. radio antenna. ‘is not 
adjustable. 


DIAGNOSIS AND TESTING | 


Poor Reception 


e if AM reception is extremely poor and FM fbannen 

'spits'' or appears to have trouble holding stations, 

_ ensure the antenna and antenna connectors are 

properly mated. If the antenna connectors are 

properly mated but the reception is still poor, refer 
to Antenna Tests 1 through 4 in this Section. 


elf only FM reception is poor, it is unlikely that the 
antenna is at fault. Remove the radio chassis for 
service. 


NOTE:.Many~ customers do not. understand the 
limitations of FM. reception...Refer the customer to the 
Owner's Guide for information about the limitations of 
FM radio performance. 


“REMOVAL AND INSTALLATION 


Antenna Base and Cable | 
F-150—F-350, F-Super Duty, and Bronco 


Removal 


The antenna mast in ‘the F-150—F- 350, F- Super 
Duty, and Bronco is detachable (Fig. 1). 
‘1. ‘Disconnect the antenna lead-in cable from the 
radio (Fig. 2). 
2. ‘Disengage the cable from the retainer at the top of 
the heater plenum. 


NOTE: It may be necessary to remove the glove 
compartment to gainé access to me antenna lead-in 
cable. 


3. Unsnap the cap from the antenna base and 
remove the cap. 


4. ‘Remove four antenna stiaeninG screws and 


remove the antenna base, gasket and lead-in 


cable from the vehicle. 


Installation 


1. Place the gasket on the sou panel over the 
_ antenna opening (Fig. 1).. 


2. Insert the antenna lead-in: cable into.the antenna 
hole in the cowl until the antenna-base is seated on 
the cowl. 


3. - Install the four: antenna attaching SCrews. 


4. Place the cap in position over the antenna base 
and snap the cap onto the base. 


. 5. - Route the antenna lead-in cable to the retainer at 


the top of the -heater plenum. | 


6. Connect the antenna lead-in cable to the radio and 
check the radio operation. 


E-150—E- 350 


Removal 


The antenna mast. on the. E- 150— E-350 is 
detachable (Fig. 3). 


1. Remove the cowl top grille Bane above the radio.. 


2. Disconnect the antenna eae: in cable from the 
radio (Fig. 3). , 


3. Unsnap the two retaining clips from the antenna 


cable. 


4, Unsnap the stanchion from the antenna base and 


remove the stanchion. 


5. Remove the four antenna attaching screws and 


remove the base and cable assembly from the 
vehicle. 


Installation. 


1. Insert the tip of the new antenna cable through the 
fender opening and. thread the antenna cable to 
the antenna base. Plug the antenna in to the base. 


2. Install the four attaching base-to-vehicle screws. 
3. Install the stanchion to: the antenna base. 


4. Inside the vehicle, snap the antenna cable to the 
two retaining Clips, along the cowl top (Fig. 3). 


5. . Insert the antenna cable through the hole in the 
dash panel. From inside the vehicle, pull the cable 
to tightly seat the rubber grommet and seal the 
cable entry. hole. — 


6. Connect the antenna lead-in cable to the radio and — 


install. the cowl top grille panel. 
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a : i * : 


o a ome 


RADIO ANTENNA TEST (ALL ANTENNA TYPES) 


WITH ANTENNA INSTALLED ON VEHICLE AND CABLE UNPLUGGED FROM RADIO, PERFORM THE FOLLOWING. RESISTANCE . 
TESTS WITH AN OHMMETER. PROBES MUST CONTACT ANTENNA AT POINTS SPECIFIED BY ARROWHEADS. : 


ANTENNA TEST NO: 1. 


| @ MUST BE LESS THAN 5.0 OHMS ~ 
“ -7. +. ON X1 OR LOW SETTING. | | 


@ MUST BE LESS THAN 5.0 OHMS. 
ON X1 OR LOW SETTING. SEE A, B, C. 


CH= = | 


we 





F 


@) MUST BE AT INFINITY (x) ON X1000 
SETTING OR HIGHEST RANGE. AVAILABLE. 


RESULTS 
IF OHMMETER TESTS ARE SATISFACTORY — THE ANTENNA IS Goon. 


ACTION 

iF ANY OHMMETER READING IS UNSATISFACTORY TAKE THE FOLLOWING ACTION: ; 

A. IF ONE PIECE ASSEMBLY, REPLACE THE COMPLETE. ANTENNA AND CABLE ASSEMBLY. 

B. IF DETACHABLE CABLE AND MAST, PERFORM ANTENNA TEST NO. 2 AND 3. a ——: | | 

C. IF MANUAL ANTENNA WITH EXTENSION CABLE, PERFORM ANTENNA TEST NO. 4. ° sed aa % > 
3 1 oe K8980-2A . 
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TESTING ANTENNA EQUIPPED WITH DE TACH ABLE CABLE AND MAST. 


WHEN RESULTS IN TEST NO. 1 HAVE BEEN UNSATISFACTORY, DISCONNECT-THE ANTENNA MAST AND BASE FROM THE CABLE. 
PERFORM THE FOLLOWING TESTS: : : ; 


ANTENNA TEST NO. 2 





' MUST BE LESS THAN 5.0 OHMS 
, @ ON Xt OR LOW SETTING 


MUST BE INFINITY (%) ON X1000 SETTING 
@ OR HIGHEST RANGE AVAILABLE 


RESULTS 
IF OHMMETER READINGS ARE SATISFACTORY, THE CABLE 1S GOOD. PERFORM ANTENNA TFST NO. 3 
ACTION 


IF EITHER READINGS IS UNSATISFACTORY, REPLACE THE CABLE. 


4 


CK4251.2A 
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ANTENNA TEST NO.3 . | 


MUST BE LESS THAN. 
5.0 OHMS ON XI OR 
LOW SETTING 





SEE VIEW A 


MUST BE INFINITY (09 ON XI000 SETTING 
OR HIGHEST RANGE AVAILABLE | 


. RESU LTs 


IF OHMMETER READINGS ARE SATISFACTORY, ANTENNA MAST AND BASE 
ARE GOOD, REPLACE CABLE. 


ACTION 


IF EITHER READING IS UNSATISFACTORY, REPLACE ONLY THE BASE 
ASSEMBLY, THE MAST SHOULD BE GOOD. 


CK4252-A | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


8511-5 Antennas __ 514-5 





TESTING ANTENNA WITH EXTENSION CABLE 48 


. When results in test No. 2 have been unsatisfactory, disconnect extension cable from main cable. 
Perform the following tests: a , 


__ ANTENNA TEST NO. 4 









Must be _ 
less than 5.0 ohms 


on X1 or low setting. . 





Must be less than 5.0 ohms 
on X1 or low setting. 









Must be less. 
than 5.0 ohms 


on X1 or low setting. 






Must be less than 5.0 ohms _ 
“on X1 or low setting. 





Must be at infinity (co) on X1000. 
- setting or highest range available. 


Must be at infinity (co) on X1000 
. Setting or highest range available. 


' 


RESULTS | : | | 
lf ohmmeter readings are satisfactory, the extension cable and main antenna cable are good. Perform test No. 3. 


ACTION | | | 

if either reading on extension cable is unsatisfactory, replace extension cable. 

lf either reading on main antenna cable is unsatisfactory take the following action: 

A. If one piece assembly, replace the complete antenna and main cable assembly. 

B. tf main cable is detachable, perform antenna test No. 2 and 3. : 
| | CK5159-2A_ 
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MAST ASSEMBLY. 
8A886 


CAP--18A927 


RADIO ANTENNA ; 
SCREW .& BASE INSERT—18934 - COWL TOP OUTER. 
. a - ae oe J EXTENSION 


Ree ASSEMBLY 
36 


CABLE ASSEMBLY 
18812 


GASKET -18898 


SS 

Se. Ss 
{COWL TOP 

VENT PANEL 


GASKET 


XX. 


FIG. 1 Entertainment Antenna Installation —F-150 Through F-350, F-Super Duty, and Bronco 
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CLIP 









CABLE 
ASSEMBLY 


DASH . ) . is 
PANEL WA | 


ee 
[eT Pd = — == 














FRONT OF VEHICLE 










PS ne HH i, 
ASSEMBLY GI . AS Hoor » a 
| / / f- 5) Nei. Vi y, wy 
| SLY 
L/S = 





VIEW A 
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FIG. 2 Entertainment Radio Antenna Cable—F-150 Through F-350, F-Super Duty, and Bronco 
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SPECIAL SERVICE TOOLS | 


STANCHION | 
ANTENNA RADIO es | _ 
CONNECTION ROTUNDA EQUIPMENT 2 ee 8 | 
| Pedy TT teceiptin 
Digital Volt Ohmmeter 
| | CK9061-1B 


MAST 
ASSEMBLY 


‘ 
ill 
° 


8 
=e 
4 


: 


ANTENNA ‘ DEFLECTOR 


LEAD IN L2117-1D 





FIG. 3 Antenna Installation—E-150—E-350 
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35-31-1 35-31-1 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION ........ ede iseeeeetaehacae ... 3531-1 REMOVAL AND INSTALLATION (Cont'd) | 
DIAGNOSIS AND TESTING ................6. 35-31-2 Rear Speakers. ...-............ Baa ikeet aiaeudhs 35-31-1 | 
REMOVAL AND INSTALLATION | / VEHICLE APPLICATION ...........5.0.300056 3534-1 
Door Speakers ...........2.00005 2 xe s 35-31-1 2% re 


Instrument Panel. Speaker ........... oe Gara 35-31-1 





| VEHICLE APPLICATION 
All Models. 


DESCRIPTION 


Econoline vehicles. are “Squisped with a " single 
standard instrument panel speaker with AM radio and 
- two door speakers with stereo radio. F-Series & Bronco 
are equipped with two door speakers with AM radio. 
Bronco & Econoline have two additional rear speakers 
with stereo radios. All except the instrument panel 
speaker are premium speakers. 7 


REMOVAL AND: INSTALLATION 
Instrument Panel Speaker 
E-150—E-350 


- Removal 


1. Remove: four screws attaching the grille and 
speaker assembly to the instrument panel (Fig. 1). 


‘2. Disconnect the speaker wires at the radio epeane! 
connector. 


3. Remove four nuts and washers and separate the 


grille from the speaker (entertainment radio only). 


Installation 


1. Position grille to epeaKet and install the four 
washers and nuts. 


2. Connect the speaker wires to the radio speaker 
~ connector. 


3. Position the speaker and grille -assembly to the 
instrument panel. Install four screws and secure. 


Rear Speakers _ 
Bronco and E-150—E-350 
Removal | 


1. Remove four screws attaching speaker and grille 
- to the rear trim panel (Figs. 3 and 4). . 


2. Remove speaker and grille and disconnect the 


wires at the connector located behind the speaker | 


_ (Figs. 3 and a 


‘CAUTION: “Do not operate. the. radio with the 


speaker: disconnected. 
Installation 


1.. To install, connect wires to: connector and position 
speaker and grille to: door trim panel. | 


2. Install the four attaching Screws, and check 
operation of the speaker (Figs. 3 and 4). 


Door Speakers 


E-150—E-350 
Removal 


1. Remove four screws attaching speaker and grille 
to door trim panel. 


2. Remove speaker and grille and disconnect the 
‘wires at the connector located behind the speaker. 
Do not operate the radio with the speaker 
disconnected (Fig. a 


installation 


1. To install, connect wires to connector and position — 
speaker and grille to door trim panel. 


2. Install the four attaching screws, and check 
operation of the speakers (Fig. 3). 


F-150—F-350, F-Super Duty and Bronco 
Removal 


1. Remove. door trim panel. Refer to Section 45- 03, 
Door Trim Panel. 


2. Remove four screws attaching speaker and 
disconnect wiring (Fig. 2). 


NOTE: Do not operate radio with speakers 
disconnected. 


installation 


1. Connect wiring and ‘install speaker. ‘Secure with . 
four screws (Fig. 2). 


2. Install door trim panel. Refer to Section 45-03, 
Door Trim Panel. 
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35-31-2 _ | Speakers ae 35-31-2 


DIAGNOSIS AND TESTING. 
a a SPEAKER DIAGNOSTICS - | 
___ONE OR MORE SPEAKER DISTORTED, OR INOPERATIVE ee 
| ° TESTSTEP | —sRESULT=—s BC ACTIONTOTAKE =| 
DURING CHECK, ONE OR MORE SPEAKERS INOPERATIVE OR DISTORTED is; = 


aa] 
[aa [SuesTiTuTe SPEAKERS 


@ If vehicle is equipped with premium sound proceed _ Sound.from GOto22.. - 
to Section 35-01, Radio and Premium Sound for ‘| speaker , 3 or: . 
speaker diagnostics. , i 


'@ Unplug radio from speaker wiring harness. Set radio | Sound from. ~ REMOVE radio for . 
balance and fader controls at their center. Using a | speaker "oo. | service. 
" speaker of Known good quality and the following oo ~*~ 
chart, jumper the pins corresponding to the suspect 
speaker of the radio connector to the test speaker. 


| 2.2 | USE JUMPER WIRE ACROSS RADIO CONNECTOR | 


@ Unplug the suspect siseakeh from the wire cmnees | Sound from CHECK and REPAIR 
and jumper the appropriate radio connector ring to -|.speaker — ps, speaker wiring harness 
the speaker ee nee): = . "oe a for a short or a break in 

: : 7 A = the harness. 


| : Sound from REMOVE and | 
.|);speaker | | REPLACE -speaker. 


CK5342-2C 
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POWER 
CONNECTORS 


POWER 
CONNECTORS 


POWER 
CONNECTORS 


Onannnonoaoonngo 


nNoDmMoOoOnDD 


mMNoonoonnm 


On Oo &BWDHN = 








SPEAKER 
CONNECTORS 












SPEAKER 
_, CONNECTORS 


On DON &F WN 













SPEAKER | 
CONNECTORS 





AM ELECTRONIC RADIO INTEGRAL CONNECTOR — SPEAKERS 





AM/FM & AM/FM/CASS — W/O FADER 
ELECTRONIC RADIO INTEGRAL CONNECTOR — SPEAKERS 





Models: F-150/350, F-Super Duty 


AM/FM & AM/FM/CASS — W/FADER 
ELECTRONIC RADIO INTEGRAL CONNECTOR — SPEAKERS 





~EN50350 CK10451-28 
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GRILLE-SPEAKER: 
AND PLATE 
ASSEMBLY — 188841 


ss 


_ FRONT OF VEHICLE: 


L2191-1C 


on — a = —_. 


LIFT LOCKING TAB . 
ANDO PULL ON 
CONNECTOR TO 

REMOVE 


FRONT OF VEHICLE 


SCREW 
| . §5928-S42MX . 
WIRING | 
ASSEMBLY 
19041 


i ee 
SPEAKER 
ASSEMBLY 
18808 Ie , 
RIGHT HAND SHOWN 
LH SYMMETRICALLY OPPOSITE 


WIRING 
ASSEMBLY 
19A123 _ 
WIRING 
ASSEMBLY 


WIRING aac 


ASSEMBLY 


a SPEAKER WIRING ON VEHICLES EQUIPPED 


WITH POWER WINDOWS AND POWER DOOR LOCKS 
. VIEW A 
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FIG. 2 Door Speakers—F-150—F-350, F-Super Duty, and Bronco 
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SCREW 
PLATE 381801-S2 
ASSEMBLY | . 
GRILLE AND - 
SPEAKER | 


ASSEMBLY 
18932, 


SPRING NUT 
385579-S100 


TRIM 
PANEL 
ASSEMBLY 







a Saag, SPEAKER GRILLE 
‘ ~ LS, 


of A 


000 . | RH SIDE (LH SYMMETRICALLY OPPOSITE) 
(LH aan TRC ALKY OPPOSITE) , WAGON AND WINDOW MODELS 


12116-2D 


FIG. 3 Front and Rear Door Speakers—E-150—E-350 
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SCREW . | : 
381801-S2 } |. GRILLE AND 

. | {- - SPEAKER . . 
ASSEMBLY — SCREW 











18932 me 
| is 


annie ((@ ; 


EE ((] 







SPRING NUT 
. 385679-S100 
(4 REQ'D) 


© cet ((l 7 


of 


-- FRONT OF | 
"VEHICLE 










O/H SHOWN, RH SYMMETRICALLY OPPOSITE _ K4130-2C 





FIG. 4 Rear Speakers—Bronco: y 
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Ash Receptacles and Cigar Lighter 


_-35°40-1: 











SECTION 35-40 Ash Receptacles and Cigar Lighter 


SUBJECT 


DIAGNOSIS AND TESTING. = coe 
_ Diagnosis Guide ............... eee eee JO40-1 
REMOVAL AND INSTALLATION _ , 


Ash Receptacles oe ice ation wepisntucie s3O°40t 


PAGE 


SUBJECT | | 3 PAGE 
REMOVAL AND INSTALLATION (Cont d) - 
Cigar LIQHIGls. 4 6 ive eis wet daee as oaks 35-40-1 


VEHICLE APPLICATION .............-.0+0005. 35-40-1 





VEHICLE APPLICATION 


All E-150-E-350, F-150-F-350, F-Super Duty and 


Bronco. 


- DIAGNOSIS AND TESTING. 


Possible problems associated with the cigar lighter 
are listed in. the following Diagnosis Guide along with 
possible causes and correction Steps. 


REMOVAL AND INSTALLATION — 


Ash Receptacles. 
Removal 


To remove ash aeanaea shield assembly, first 
remove ash receptacle. 


1. Remove center finish panel. 


2. Remove the two screws that attach the ash 
receptacle retainer to the instrument. panel. 


3. Pull the retainer rearward to remove the assembly | 


from the front of the instrument panel. 


4. Tip the rear of the retainer down to clear the 
| electrical connector and leg at shield. Remove the 
assembly from the instrument panel. 


5. Disconnect electrical connector. 
installation 


1. . Connect electrical connector. 


Diagnosis Guide — 


2. Position the shield assembly to the opening in the 


rear side of the instrument panel, 
assembly onto the alignment pins. 


3. Push shield assembly forward to engage pins on 
--. instrument panel. 


lifting the. 


4. Install the two screws— - attaching the shield 


assembly to the instrument pelle! 


5. Install center finish panel. - 


NOTE:.For the F-150—F-350, F- Suge Duty and Bronco 
only, remove the ash. receptacle retainer enn to 
facilitate cigar lighter moval 


Cigar Lighters 

Removal 

1. “Disconnect the battery ground cable. 

2. Open ash receptacle door. | 
3. Remove the lighter element (Figs. 1 and 2). 
4 


Depress tongue on detent spring and remove door 
assembly. 


5. Disconnect the push-on connector from the Base 
of the lighter socket uemeve the conn when 
provided). | 


6. Unscrew the socket and. retainer. 


7. Remove the socket from the rear of the door 
| assembly and the retainer rom the Ont 


Installation 


1. . Replace the retainer in the door assembly from the 


front. 


| CONDITION ~POSSIBLE.CAUSE - RESOLUTION © 


Cigar lighter — knob pops aT before 
adequate heating. 


. Cigar lighter socket. 


Cigar lighter — element stays in, will 
not heat up. — 


. Open circuit in wiring. 


. Cigar lighter element. 


. Cigar lighter socket. 


. Cigar lighter element. 


. Fuse burnt out. 





. Substitute another element. 
Replace if necessary. © 


. Replace socket. 
. Replace fuse. If fuse blows again, 
check for short circuit. 


. Check for power to socket. Repair 
‘if necessary... 


_ Substitute another element. 
Replace if necessary. 


. Replace socket. 
CL2776-2D - 
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SOCKET ANO- 
. RETAINER ASSEMBLY. 


SOCKET AND | 
“RETAINER ASSEMBLY’ 


~*~ "KNOB AND 2, i 
ELEMENT ASSEMBLY 


PART OF. SOCKET 
AND RETAINER 
, ASSEMBLY 





“B- 
” KNOB AND ELEMENT.- 15082 ¢ 
nee! 1A “3 
| . K4146-1A 
FIG. 1 Ci ar Lighter installation—F-150—F-350, F-Super _ a thy poeine 8 
1 tga Ligh Bronco | pe ‘FIG. 2 Cigar Lighter Installation—E-150—E-350 "8 
2. .. Install the sockét into the retainer using care not to > 4. Replace door assembly: into receptacle shield ~ 
damage the bimetal contacts: . pivots. Position and rotate upward to close. 
3. Reconnect the push-on:connector to the base of | 5. Replace the lighter element. and ‘reconnect the 
' the lighter socket reconnect: the y ground, when —° __ battery ground cable. | 
provided). (ee 4 © 6. Test for proper operation. 
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35-50-1 
SECTION 35-50 lich and Outside - 
SUBJECT ee a ee PAGE | SUBJECT | PAGE a 
DESCRIPTION ee nate pcadueioeiehe de ecatecs 35-50-1 REMOVAL AND INSTALLATION “(Cont a 
REMOVAL AND INSTALLATION | - Outside Rearview Mirror (Cont'd) © Se : 
Inside Rearview Mirror bicbudlostelerje te tito: Sie a ohana 4+ 35-50-1 Conventional Type: - Scansisesch er tase tinteiecerale ahead 35-50-1. 
Mounting Bracket'.......... ore ee ea 35-50-1 Western Type ..... Peete praanar ioe BAe eats ee. 35-50-1 


Outside Rearview Mirror Pe a eT eT es, Ee , 35-50-1 


VEHICLE APPLICATION ............ Nace ceed 3550-1 





VEHICLE APPLICATION. 
All Models. 


DESCRIPTION es 
Dual western. mirrors. are available on all vehicles. 
REMOVAL AND INSTALLATION 


‘Inside Rearview Mirror 


Removal 


1. ~Loosen the mirror assembly- -to- smounting bracket 
set screw (Fig. 1).. 


2. . Remove the mirror assembly by sliding upward and do 
| 6.° Quickly position the mounting bracket on the 


away from the mounting bracket. 
Installation mn « 


1. Attach the mirror. to ‘the mounting bracket. Tighten 


the set screw to 1.13-2.26 N-m.(10-20 in- sae 
Mounting Bracket 


| Removal 


To remove the mirror mounting bracket and vinyl a0 
from the windshield, apply low heat from an electric 
heat gun until the vinyl softens. Then peel the pad off 
the windshield and discard. et poe 


Installation | 


1.. Make sure glass, bracket: and Rear: View. Mirror 

Repair Kit D9AZ-19554-B (ESB-M2G176-A) or 
equivalent are at least at room urs eis (18.3- 
23.9°C or 65-75°F). 


2. Locate and mark the mirror mounting packer 


location on the outside surface of the windshield. 


WINOSHIELO 
TIGHTEN TO 
1.13-2.26 N-m 
(10-20 IN-LB) 


VINYL PAD ~ 


MIRROR ASSEMBLY 


MIRROR MOUNTING 
BRACKET 


L1333-1F 


DAY/NIGHT LEVER 


| FIG. 1 Inside Rearview Mirror Installation 





3. Thoroughly clean bonding’ ‘surfaces of glass and 
_. bracket to remove old adhesive. Use mild abrasive. 
_. Cleanser on glass and fine sand paper on bracket 

to lightly roughen surface. sg clean with alcohol- 
moistened cloth. | 


4. Crush accelerator vial (from Rear View “Miter 


Repair Kit D9AZ-19554-B or equivalent) and apply 
accelerator. to bonding surface of bracket and. 
windshield. Let dry three minutes. 


5. Apply two- drops of. adhesive from kit D9AZ-. 


- 19554-B or equivalent to the mounting surface of. 
~-' the bracket. Using a clean toothpick or wooden 


“match, quickly spread the adhesive evenly over ar the | - 


-mounting surface of the bracket. 


~- windshield. The 9.5mm (3/8 inch) circular 
depression in the. bracket must be. toward the © 
bottom edge and -toward: the inside of the cab. 
Press the bracket against the windshield for 
--approximately one minute. 


"7. Allow the bond to set for five minutes. Then, — 


remove’ any excess bonding material from the 
windshield with. an alcohol- gampened cloth. 


Outside Rearview Mirror 


- Conventional Type 


The conventional: outside rearview mirror is mounted 
on the door. To remove the mirror, remove the attaching 


~ screws and lift off. the mirror and a gasket (Fig. 2 
Western Type 


The dual position ‘outside rearview mirrors are | 


mounted on both doors. The mirrors may be removed 


from the doors by removing the attaching screws (Fig. 
3). Broken. mirror glass may be replaced on the 
mounting bracket using Silicone Rubber D6AZ-19562-A 


_ (ESB-M4G92-A and ESE-M4G195-A) or auvaen and j 
~ following the procedures listed below. - 


CAUTION: The mirror glass must be installed” 
with the reflective coated side exposed to 
ensure adequate performance. Touching the 
glass with the point of a pencil will show a 
point-to-point mae on the reflective surface — 
only. 


1. - Break out and algcara the larger fragments of the 


broken mirror glass. 


2. Remove the smaller fragments from around the , 
perimeter with a flat-bladed knife. ~ 
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If dust or dirt has accumulated inside the mirror 


SCR 
aeeeaeas base, wash it and allow it to dry thoroughly before 
2.7-4.5 Nem - _ proceeding. 
ie ae ee “4. Using Ford Silicone Rubber D6AZ-19562-A (ESB- 


ASSEMBLY 
17682 


GASKET 
170723 
- DOOR 
ASSEMBLY | 


M4G92-A and ESE-M4G195-A) or equivalent, 

apply a 3.2mm (1/8 inch) by 25.4mm (1.00 inch) 

diameter bead on each of the four upper mounting 

pads. Apply a continuous 3.2mm (1/8 inch) 

diameter bead 101.6mm (4.00 inches) long across 

a we lower center mounting pads on the mirror 
ea 


De - Press the glass firmly into: the case: PRIMARY 
- SIDE OUT, and secure with a rubber band pressing .. 

. a small pad of styrofoam against the center of the 

| -.; |». ...glass.. The rubber band should remain in place for. 

. s ; a minimum of 24 hours to retain the (ead antl the 

silastic is cured. . , | 


Recreation Swing-Out Mirror 


. The Recreation mirror may be removed from the 
doors by removing the four retaining screws on E-150— 

_E-350, and five screws on F-150-—F-350, F-Super Duty 
and Bronco (Fig. 4). 


és _ CONVENTIONAL OUTSIDE MIRROR x 150-350 
ee -F-SUPER DUTY AND. BRONCO —- 
es (TYPICAL INSTALLATION) . 





L2114-1L 


Pad 


FIG. 2 Coriventional” Outside uaurfore | 


. GASKET 
170723 


" = * + “SCREW- 
oo NEO IST $45 : 
. ,4- 12 Nem 
- Set 106 IN- LB). 


UPPER 
RIV-NUTS 
N802465-S36 


“MIRROR :, (E-150 — E-350 ONLY) 


ASSEMBLY ——=__ 
17682. 


RIV-NUTS 
N803763-S36 
(F-150 — F-350) 

: (F-SUPER DUTY) ©. 


. SCREWS 
__ N801831-S45 i 
412Nm a 17724 
(35: 106 IN-LB) errs 


GASKET. 
17C723 


REINFORCEMENT oo 
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FIG::3. Western Type Mirror Installations... 
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FIG. 4 Recreation Swing-Out Mirror 
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VEHICLE APPLICATION 
All Light Truck Models. 


DESCRIPTION AND OPERATION 


Standard Wipers 


Bronco, F-150 Through F-350 and F-Super Duty: 
(Fig. 1) 

_ The two-speed, permanent, magnet, three-brush "E"' 
electric windshield wiper motor has a brush rigging that 
permits selection of low or high speed. When the 
_ control selector is in LOW position, the grounded brush 


_ and the white wire brush are used to operate the motor | 


at low speed. When the control selector is in HI position, 
the grounded brush and the blue/orange wire brush are 
used. Current bypasses a portion of the armature 
winding, causing the motor to run faster. When the 
control selector is moved to the PARK position, the 


motor will continue at low speed until the PARK switch 
run contacts open, stopping the motor in the PARK 
position. 


E-150—E-350 (Fig. 2) 


The two-speed, permanent magnet, three-brush ''B"’ 
electric windshield wiper motor has a brush rigging that 
permits selection of low or high speed. When the 
control selector is in LOW position, the common (yellow - 
wire) brush and the blue wire brush are used, operating 
the motor at low speed. When the control selector is in 
HI position, the common brush and the white/orange 
wire brush are used. Current bypasses a portion of the 
armature winding, causing the motor to run faster. When 
the control selector is moved to the PARK position, the 
motor will continue at iow speed until the park switch 
run contacts open, stopping the motor in the PARK 
position. | 
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MAKE ALL VOLTAGE CHECKS . ARROWS INSIDE DOUBLE LINES SHOW 
AT THESE CONNECTORS CURRENT FLOW DIRECTION oe 
WIPER a ne | (INTERNAL) 


Aa CIRCUIT BREAKER 
i MOTOR wae 3 
NO. 56 BLUE-ORG =~ GROUND rl. 





Ve 





| NO. 58 WHITE | 
NO. 297 BLK-GR 


- OH! 
OLO- 
O PARK (OFF) - 









FF] — PARK SWITCH - 7 
PARK ' LE” GROUND | CONNECTOR AT 


SWITCH = . ! BACK OF WIPER SWITCH “. 
| (MAKE SURE IT IS LOCKED ON). | 


HIGH SPEED TEST 


WIPER-WASHER 
SWITCH 


| NO..56 BLUE-ORG — 






NO. 58 WHITE 


NO. 28 BLK-PINK O til 


OLO 
© PARK (OFF) 







NO.63RED. 





PARK , Sail : LOW SPEED TEST 
SWITCH - | : 







NO.'56 BLUE-ORG = 


OHI 
O LO 
_ © PARK (OFF) 


SWITCH 


K3421-2F 


FIG. 1 Standard Windshield Wiper System "'E'' Motor Tests—Bronco, .F-150—F-350 and F-Super Duty 
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35-60-3 
MAKE HIGH SPEED, LOW SPEED . ARROWS INSIDE DOUBLE LINES 
AND PARK TESTS ON BOTH _ «SHOW CURRENT FLOW DIRECTION 
WIPER MOTOR CONNECTOR 
. 3 WAY CONNECTOR ON NO. 65 FROM CIRCUIT BREAKER 
| [ BOTTOM OF MOTOR IN FUSE PANEL ; 
NO. 61 YELLOW = : 
— a, } 
~ NO. 58 WHITE-ORANGE Ct — Do 
| NO. 56 BLUE i Ko) 
: : , ee Cr @ + . O HI 
3 | . (e fp $y 1A} —) hy ©.to 
: | ail OO; O park (OFF). 
| NO. 28 BK-WHITE —K 7 7 eg ee 
PARK | | : 
| tt ant A 
; : tl 6 | 
| NO. 63 RED XK 
| 1-1 No. 65 GREEN = , < | | 
RUN WIPER | 
, {<3 WAY CONNECTOR CONNECTOR AT BACK SWITCH 
NEAR TOP OF MOTOR OF WIPER SWITCH | . 
OSCILLATING PARK 7 | 
SWITCH SHOWN IN HIGH SPEED TEST 
PARK POSITION : — —— O. @ 
NO. 65 FROM CIRCUIT BREAKER a 
7 IN FUSE PANEL -- - 
NO. 61 YELLOW 
: 
- OH 
ss LO 
PARK (OFF) 
PARK 
‘ | NO. 63 RED 
@ ween 
RUN \ | NO. 65 GREEN 
OSCILLATING PARK SWITCH 
SHOWN IN PARK POSITION 
LOW SPEED TEST 
€ or 
NO. 65 FROM CIRCUIT. BREAKER ' 
ee IN FUSE PANEL 
| _ NO. 61 YELLOW | ; 
——} | y 
I... NO. 58 WHITE-ORANGE - 
(Uh comes oes 
| 2 
_© PARK: (OFF 
PARK ly ee 
.,,NO. 28 BK-WHITE 
naa 
I 
| 
| 
NO. 63 R 
RUN @ aan c— ee = 
| | No. 65 GREEN 
OS GS 
OSCILLATING PARK SWITCH 
SHOWN IN RUN POSITION 
‘PARK TEST 
——«K3422-2E 


FIG. 2 Standard Windshield Wiper System ''B'' Motor. Tests—E-150—E-350 
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interval Wipers 


Optional interval wipers are available on E-150— 
E-350, Bronco, and.F-150 ae F-350 and F- =uper 
Duty (Figs. 3 and. 4). > | 


Bronco, F-150 Through F-350 and F-Super Duty 


This is a two-speed wiper system with an interval 
feature. (Fig. 3). For normal wiper operation, turn the 
wiper control knob clockwise to either of two detents 
(low and high speed). 


For interval operation of the wiper switch, rotate the 
wiper control knob counterclockwise. As the knob is 


rotated counterclockwise, time interval pemwedn wiper 


blade sweeps increases. 


_ Pushing the switch knob actuatés the washer pump 


only. The control'switch must be rotated to oe or HI. 


for wiping action. 


E-150—E- 350 


The interval operation. of the windshield wiper motor - 


is controlled by a variable resistor in the windshield 
wiper control switch which, in conjunction with the 


electronic governor, allows a‘ variable pele between | 


wiping cycles (Fig. 4). 


-For-‘normal operation: of the control switch, slide the 
wiper-washer knob toward the right. The first position 
(approximately 19mm (3/4 inch) long) is for interval, the 


second is for low speed and the third is-for high speed. | 


When the control knob is placed at the LH side of the 
INTERVAL position, the time interval between. wiper 
blade sweeps is at maximum. As the control is moved 
toward the RH side of the INTERVAL position (before 
the detent is felt) the time interval pgiwee sweeps is 
reduced. ae ch 


NOTE: When the wiper ' control switch is set on 
INTERVAL, the first wipe may nok occur for up to’ 12 
seconds. 


* ‘When the detent pasion is felt as the Snitch is 


moved toward the right, the wiper system operates at 


low speed. The next detent position, on. the extreme 
right, operates the wiper system at high speed. 


A variable resistor in the wiper/washer switch 
controls the amount of current to the electronic pause 


control. This, in turn, regulates wiper motor operauion for 


the desired time interval. 


The governor has a unique feature: “Operation of the | 
_ windshield washers while the-switch is in the INTERVAL. 


position electrically overrides the governor. This causes 
the wipers to operate at low speed when the washer 
knob: is depressed. 


Normal interval wiper operation resumes when the | 


wash knob is released. 


| Governor 


E-150—E- 350, F-150—F-350, F- F-Super Duty. and 
Bronco = 


The interval wiper system governor i iS mounted on the 
lower flange of the instrument paves below the wiper- 
washer switch. | 


”~ 


DIAGNOSIS AND TESTING 


Standard Windshield Wiper ale ven Test . 


Bronco, F-150—F-350 and PeeUper Duty. 
High- Speed Test. 


With the wiper “switch in “HI position, current flows — 


from the ignition switch through the wiper switch to the. _ 


wiper motor high terminal (Fig. 1). To check high-speed - 
operation, turn ignition switch on and place wiper switch — 


- in Hi position. Check for voltage at the circuit 56 pin... © 
~ (blue/orange wire) at three pin connector. If no voltage: 


is present, check voltage at circuit 297 pin (black/green 
wire) at the wiper switch. If voltage is present at Circuit 
297 but -not present at circuit 56, replace the wiper 
switch. If voltage is not present at circuit 297, trace 
circuit back to determine source of problem. If voltage i is 
present at circuit 56 and motor doés not run, ground the 
motor ground circuit to the body. If motor runs, repair: 


ground. If motor does not run, replace motor. 


Low-Speed Test 


With the wiper switch in Low position, current ‘lows, 
from the ignition switch through the wiper switch to the. 
wiper motor low terminal (Fig. 1). To check low-speed _ 
operation, turn ignition switch on and place wiper switch 
in LOW position. Check for voltage at the circuit 58 pin 
(white wire) at three pin connector. If no voltage is 
present, check voltage at circuit 297 pin (black/green_ 
wire). If voltage is present at circuit 297 but not present 
at circuit 58, replace the wiper switch. If voltage is not 
present at circuit 297, trace circuit back to determine — 
source of problem. If voltage i is present at circuit 58, and 


‘motor does not run, ground motor ground circuit to the 


body. If motor runs, repair aoe If motor does not run, 
Replace motor. : : 


Park-Operation Test | 


With the wiper switch off, the wipers will complete ~ 
one cycle through the wiper motor park switch. Current 
flows from the ignition switch through the wiper switch 
to the wiper: motor. park switch (run) for 9/10th of one ~ 
cycle (Fig. 1). The low-speed run circuit current flow is 
from the wiper motor park switch through the wiper 
switch, to the motor low-speed brush, across the 
armature, and out a common brush to ground. At the 
last 1/10th portion of the cycle, the park switch moves 


~ from the RUN position to the PARK (ground) position, : 


stopping the motor in the PARK position. 


To check the park operation, turn ignition switch on 
and place wiper switch in the OFF position. Check for 
voltage at circuits 58 (white wire), 28 (black/pink dot) 


and 63 (red) pins at the motor connectors (Fig. 6). If | - 


voltage is present on all three circuits and wiper blades . 
are in non-park position, ground motor ground circuit to 


_the body. If motor parks, repair motor ground. If motor 


does not move to PARK position, replace motor. If 
voltage check shows only voltage at circuit 63. .pin, - 
replace wiper motor. If voltage check shows voltage 
only at circuit 63 and 28 replace wiper switch. If voltage 


is still not present at circuit 58, trace circuits 28 and 58 


back toward oe switch to determine source of 
pieniet: uo 
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MAKE ALL VOLTAGE CHECKS SONNECTORS. ) 
: S AT THESE CONNECTORS. 41e CTOR FROM GOVERNOR TO 14401 GW CURA LC Gn eer 
3 ; HARNESS : . 
WIPER MOTOR, NO. 56 BLUE-ORG.\__ SIX- TERMINAL (CIRCUIT 94) FOR WASHER PUMP NOT ens “CIRCUIT BREAKER 
; aa | SHOWN) | O > a ” 
pos ; Xi FROM IGN.SW. . 
——— Vj 1 0 Or. © NO. 29 
1 1NO. 58A WHITE l = 7 Ii fg VJ . 297 BLK-GR 
) SACRAMENTS ee ; ; 
z : ro ove CONTROL 
PARK | | ENERGIZED NO. 57 ct a i! CIRCUIT 
INO. 28A BLK-PINK POSITION Fconrron yt IED i, GROUND - 
f —————XK fae ' CIRCUIT WER. OR Ir _ 
\ e NO. 63A RED! | | ceoeeeeeeermes 4 ee p | (GROUND IS 
—> y= Lie: az - WIPER-WASHER 
RUN : ae | ae as , SWITCH-PIGTAIL |: 


‘PARK SWITCH 


no “4 . ek ro LEAD) 
i QO - a 





It 
Soke i. fae eon O INT 
; ae . {| NO. 28 © PARK 
: eo. “eK | | contro. oe ive) | nee . 
oe FROM IGN. SWITCH . Ae mt y, | O- as 
ae 4 GOVERNOR _,' TO _ $ CIRCUIT pee ee | ee . 
a battle, yee ag ae. aICAIO 4 “ou | bro f ONO re INTERMITTENT |. 
HIGH SPEED TEST. | Ve COL “4 Ve ie WIPER-WASHER 
ee ey CONNECTOR AT.BACK OF WIPER SWITCH. | BLACK-PINK | . - "SWITCH 


' _ (MAKE SURE IT IS LOCKED ON). 17A853 








NO. 56 BLUE-ORG. . 









‘NO. S8A:WHITE |. . f === =F 
SS a ~ oe 





\ RELAY t > NC 
att ENERGIZED — . 4 ‘ 
NO. ney BLK-PINK: | POSITION NO. 57 CONTROL 
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WO. 63A a _. = 
4 NO. 63 RED 
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|' WASHER SWITCH 
PIGTAIL-LEAD © 
























a SWITCH ile i ' DIODE i eae | 
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LOW SPEED TEST ; ot 
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ee Stem 28A A BLK- -PINK Aieeeiep ri TNC - ; ol te 1 e . 
: ela 7 BOON i NO. 57 CONTROL GROUND IS WIPER- 
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RUN ee ‘7 = 7 e | ’ 
| ! |  NO.63RED ~ | Y is 
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1 & oe 4, GROUNG SWITCH. 
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RUN 


~f 


NO. 63 REO 











if 


“PARK SWITCH ty 





i | Cc a 
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FIG. 3 Interval. Windshield. Wiper System ''E'' Motor Test—Bronco, F-150—F-350 and F-Super Duty 
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| SIX-TERMINAL CONNECTOR FROM 
MAKE ALL VOLTAGE _ GOVERNOR TO 14401 HARNESS 
CHECK AT THIS CONNECTOR \ NO. 28 BLACK-PINK 


r 4 
‘ t- 
NO. 56 BLUE-ORANGE | Ii NO. 56 BLUE-ORANGE 
NO. 58 WHITE ORANGE: ' 





ae NO. 1A YELLOW: | 
Peace 
st PURPLE’ Rencel __/ ie 


NO. 63A RED NO. 63 RED ~ 





& LoS CONTROL! 

ha | a | CIRCUITS ' 
y ! 

Fe Be tah GOVERNOR 

NO..61 YELLOW 
NO. 28 
BLACK-WHITE 
NO. 61 YELLOW 
7 NO. 65 GREEN 


| NO. 28 BLACK-PINK : 
NO. 56 BLUE-ORANGE | NO. 56 BLUE-ORANGE 
NO. 58 WHITE-ORANGE|. pe | NO. 58 WHITE . 


NO. 61A YELLOW-RED : 


Te nl nce df \wel 
PURPLE-ORANGE NIC 
ep NO. 63A RED |. 
CONTROL ' 
CIRCUITS ' 


MOTOR |: : ae 
ASSEMBLY |. ee GOVERNOR 








NO. 63 RED 





NO..28 
BLACK-WHITE 


_ NO: 61 YELLOW 










NO. 65 GREEN - 
NO. 28 BLACK-PINK 
NO. 56 BLUE-ORANGE 
NO. 58 WHITE 


NO. 61A YELLOW- RED 


rune dince| "Ne 
PURPLE-ORANGE > NC 
NO. 63A RED NO. 63 RED 


CONTROL ' 
= "CIRCUITS ' 
ASSEMBLY GOVERNOR 
NO. 28 
BLACK-WHITE 
NO. 61 YELLOW 
“NO. 65 GREEN - 
i if tt NO. 28 BLACK-PINK 
NO. 56 BLUE-ORANGE _/ |! NO. 56 BLUE-ORANGE 





NO. 98 WHITE 


NO. SIA YELLOW-RED__. 


i ee sn 
Ee Oey 
ODS 


NO. 58 WHITE-ORANGE! 





NIC 
a NO. 63A RED _| NO. 63 RED 
\, iDPpe ee ‘ CONTROL ' 
. pee aa = | CIRCUITS 
Pais i: at . GOVERNOR 
NO. 28 


BLACK-WHITE 


FIG. 4 Interval Windshield Wiper System "BM Motor Tests—E-150—E-350 


NO. 65 GREEN 











FROM CIRCUIT BREAKER 
IN FUSE PANEL 


INTERMITTENT | 
WIPER SWITCH 


BLACK NO. $7 
= LOW SPEED 


FROM CIRCUIT BREAKER 
INFUSE PANEL © 


NO. 57 BLACK 
= INTERVAL 


FROM CIRCUIT BREAKER 
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HIGH SPEEDO 


“7 
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NO. 61 YELLOW-RED |C K3826-2D 
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Standard Windshield Wiper System "B". 
Test E-150—E-350 

High-Speed Test 

NOTE: Perform all voltage checks at the wiper motor. If 


necessary, pierce the blue, whites orange and cn 
wires. 


With the wiper switch in 1 the HI saenions: current flows 


from the ignition switch through the circuit breaker in the 

‘fuse panel, through the wiper switch contacts, through 
circuit 61 (yellow and: red) to the wiper motor common 
_ brush. From the common brush, the current flows 
~across the motor armature through circuit 58 white to 
the wiper switch and across the switch contacts to 
_ ground. The wiper motor is not grounded (Fig. 2). 


To check high-speed operation, place ignition switch 
in ON position and wiper switch in the HI position. If 
voltage ‘is present at circuit 61 pin at wiper motor 
connector and motor does. not run, ground circuit 58. If 
motor runs with circuit 58 grounded, service wiper 
switch ground circuit or replace wiper switch. .If motor 

does not run with circuit 58 grounded, repair motor. If 
voltage is present at circuit 65 (green) pin only, replace 
wiper switch. If no voltage is present at circuit 65 pin, 
trace circuit 65 to determine the source of problem. 


Low- -Speed Test 


With the wiper switch in LOW position, current flows 
from ignition switch through circuit breaker in fuse 
panel, through circuit 61 (yellow) to the wiper motor 
common brush. From the motor common brush, current 
flows across the motor armature through circuit 56 
(blue) .to the wiper switch and across the wiper switch 
contacts to ground. The motor is not grounded: 


in ON position and wiper switch in LOW position. If 
voltage is present at circuit 61 pin at wiper motor 


connector and motor does:not run, ground circuit 56. If. 


motor. runs with circuit 56 grounded, service wiper 
switch ground circuit or replace wiper switch. If wiper 
motor does ‘not run with circuit 56 grounded, service 
~ motor. If voltage is present at circuit.65 pin only, replace 
wiper switch. If no voltage is present at circuit 65 pin, 
trace problem back to source of current. 


Park-Operation Test | 
A set of contacts attached to circuit 63 inside the 


wiper motor oscillate between the Circuit 65 and ground . 


when the wiper motor is running (Fig. 2). When the 
wiper switch is turned off to park the wipers, the motor 
points are kept on the circuit 65 (battery voltage) for 
9/10th of one cycle and at ground 1/10th of one cycle. 
Current flows from circuit 65 (green), through wiper 


motor park switch points and through the circuit 63 (red) - 


to the wiper switch.. From the wiper switch input the 


current flows across the wiper switch contacts, through. 


circuit 61 circuit (yellow), through the common brush on 
the wiper motor out the low-speed brush on circuit 56 
blue to the wiper switch. From the wiper switch input the 
current flows through switch contacts out circuit 28 
(black/white) to ground. | 


To check park operation of wiper system, place 
ignition switch in ON position and wiper switch in OFF 
position. If wipers do not park, check for voltage at 
circuits 63 and 61 at wiper motor connector pins. If both 
pins show voltage, ground circuit 56. If motor parks, 
repair ground circuit or replace wiper switch. If motor 
does not run, replace the motor. If voltage is present at 


circuit 63 but not at circuit 61, replace the wiper switch. 
lf voltage is present at circuit 65 pin but not on circuit 63 
pin, service wiper motor park switch. If no voltage is 
present at circuit 65 pin, trace problem: back to source 


_ Of current. 


Interval Windshield Wiper System ial =a 
Motor Test F-150—F-350, F-Super Duty and 
Bronco 


Quick Check 


If wipers operate in high speed only (and wipers 
hesitate when going through PARK position), connect 
jumper wire from windshield wiper switch case to 
ground. If wipers now work in low speed, repair switch 
ground. If wipers do not work in low speed with switch 
case grounded, replace governor. 


High-Speed Test 


With the wiper switch in the HI position, current flows 
from the ignition switch through the wiper switch and 
governor, to the wiper motor, to ground (Fig. 3). 


To check high-speed operation, place ignition switch 
in ON position and wiper switch in HI position. Check for 


_ presence of voltage at. circuit 56 (blue/orange) pin. If 


voltage is present and motor does not run, ground 
motor ground circuit to body. If motor runs, repair motor. 
ground circuit. If motor does not run, replace motor. If 
voltage is present at 63 pin (red wire) but not at pin 56 
(blue/orange), replace the wiper switch. If no voltage is 
present at pin 63, remove wiper switch connector and 
check circuit 297 pin (black/green). If voltage is 
present, replace wiper switch. If not, trace circuit to 
determine source of problem. 


| _ Low-Speed Test - 
To check low-speed operation, place ignition switch _— inte 


With wiper. switch in LOW position, current flows from 
the ignition switch through the wiper switch and 


energized relay contacts of the governor, to the wiper. 


motor (Fig. 3). 


To check low- speed operation, place ignition switch 
in ON position and wiper switch in LOW position. Check: 
for presence of voltage at circuit 58 pin. If voltage is 


. present and wiper motor does:not run, ground the motor 


ground circuit to the body. If motor’ runs, repair motor 
ground. If motor does not run, replace motor. If voltage 
is present at circuit 63 pin but not at circuit 58 pin, 
ground control circuits 57A (black) and 28A (black/pink) 
at wiper switch connector. If voltage is now present on 
circuit 58 pin, replace wiper switch. If voltage is not 
obtained at circuit 58 pin after grounding control circuits 
at wiper switch, replace governor. If no voltage is 
present at circuit 63 pin (red) remove the wiper switch 
connector and check for voltage at. circuit 297° pin 
(black/green). If voltage is present, replace the wiper 
switch. If not, trace the circult to eolenmlOes: source of 
problem. 


NOTE: If governor relay is inoperative, wipers will 
operate in high speed and park only. Wipers will not 
operate in low and interval modes. | 


Interval Operation Test | 


When the wiper switch is Bisced in the INTERVAL. 
mode, the wiper motor park switch contacts are at 
ground (assuming wipers started in PARK position), and . 
the relay is energized (Fig. 3). Initially, current flows from, 
the ignition switch through the circuit breaker in the 
wiper switch, through a diode and energized contacts in 
the governor, to the wiper motor low speed brush. The 
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motor rotates 1/10th of a.cycle. The wiper motor park 
switch contacts then change from PARK (ground) to 
RUN (B+). After the contacts change position, the relay 
in the governor de-energizes. A second current path to 
the wiper motor is shown by the arrows in Fig. 3. The 
motor rotates through the remaining 9/10th of one 
cycle. When the park switch contacts again touch 
ground (PARK), the. motor parks. The governor 


electronic circuit delays energizing of the relay until the. 


circuit times out. Then the relay energizes and the. low- 
speed interval is repeated. The discharge rate of a 
capacitor to ground through the wiper switch variable 
resistor controls the time delay of the ayem, | 


Park Operation Test 


When the wiper switch is placed in the OFF position, 


the wipers complete one full cycle through the wiper 
motor park switch. Current flows from the ignition switch 
across a circuit breaker in the wiper-switch to the wiper 
motor park switch (run). From the park switch, current 
flows through the normally closed contacts of the 
governor. relay (de-energized), to the wiper motor low- 
speed brush, across the armature and out a common 
brush to ground. This occurs for 9/10th of one cycle. At 
the last 1/10th of the cycle, the park switch moves from 
RUN to PARK, stopping the motor in PARK position. 


To check park operation, place ignition switch in ON 


position and move wiper switch from operating mode to > 


OFF position. Check for presence of voltage at circuit 
58 pin. If voltage is present and motor does not park, 
ground the wiper motor ground circuit to the body.: If 
motor parks, repair ground. If motor does not run, 
replace motor. If voltage is present at circuits 63 and 28 
pins but not at circuit 58 pin, replace governor. If there is 
voltage on circuit 63 pin but not on circuit 28 pin, and 
the motor is not parked, replace the wiper motor. If no 
voltage is present on circuit 63 pin, remove the wiper 
switch connector and check for voltage at circuit 297 
pin (black/green wire). If voltage is present, replace the 
wiper switch. If not, trace the circuit to Geleumine source 
of problem. 


NOTE: Before oupleshaotng the, intemal operating 
mode, the wiper system. must be performing properly in 
LOW and PARK modes. If the wipers run continuously 
at low speed; or the interval delay is excessive with the 
ignition switch on and the wiper switch in the INTERVAL 
position, remove the wiper switch and check continuity 
and resistance values (Fig. 10). If switch is OK, replace 
governor; otherwise replace the wiper switch. . 


Interval Windshield Wiper System “eB 
Motor Test—E-150—E-350 — 


NOTE: Perform all voltage checks at wiper motor. It may 


be necessary to ae the blue, wine! ene? ae 
yellow wires. 


Low-Speed Test 


With the wiper switch i in the LOW. position, the current. 


flow is from the ignition switch through the circuit 
breaker through circuit 65 (green) to the governor as 
shown in Fig. 4. Refer to Section 34-31, Fuses, ‘Circuit 
Breakers and Fuse Links. Placing the wiper switch in the 
LOW position causes the relay to be energized. This 
allows current to flow through the energized contacts of 
the governor and circuit 61 (yellow) to the common 
brush of the wiper motor. From the motor common 


brush, the current flows across the motor armature. 


through circuit 56 (blue/orange) to the wiper switch and 
across the wiper switch contacts to ground. 


To check low-speed operation, place the, ignition 
switch in the ON position and wiper switch in LOW 
position. Check for presence of voltage at circuit 61 pin 
at the wiper motor connector. If the. motor does not run, 
ground circuit.56. If motor runs with circuit 56 grounded, 
service wiper switch ground circuit or replace wiper 


‘Switch. If motor does not run with circuit 56 grounded, 


replace motor. If voltage is not present at circuit 61, and 
circuit breaker: is providing voltage, ground control 
Circuits "'F'' (red wire) and pin ''C'' (yellow wire) at the 
wiper switch. If-voltage is not obtained at circuit 61 pin 
at wiper motor, replace governor. If voltage is obtained 
at circuit 61 after grounding control circuit in wiper 
switch, replace’ wiper switch. 


High- Speed Test 


‘With the wiper switch in the HI position, current flows 
from the ignition switch through the circuit breaker in the 
fuse panel. to the governor (circuit 65--green). The 
wiper switch grounds the control circuit, causing the 
relay to be energized. Current flows through the - 
energized .contacts of the governor through circuit 61 
(yellow) to: the common brush of the wiper motor. From 
the common brush, the current flows across the motor 
armature through circuit 58 -(white/orange) to the wiper 
switch and through the wiper switch to ground. 


To check - high- -speed. operation, use the same 
procedures outlined for low-speed sont except use 
circuit 58 instead of circuit 56. 3 


Interval Operation Test 


Before checking the INTERVAL seeralingi mode, the 
wiper .system must be operating normally in all other 
modes. Turn the ignition switch on and place the wiper 
switch in the INTERVAL position. If the wipers are 
running continuously at low speed or the time delay is 
excessive, remove the wiper switch and check 
continuity and resistance values (Fig. 9). If switch is OK, 
replace governor; otherwise replace wiper switch. 


When the wiper switch is placed in the INTERVAL 
mode, the motor's oscillating park switch contacts are 
at ground (assuming wipers started in PARK position), 
and the governor relay is energized. Initially, current. 
flows from the ignition switch (circuit 65—green) 
through the energized contacts in the governor to the 
wiper motor's low speed brush (circuit 61—yellow). The 
motor rotates 1/10th of a cycle. The wiper motor's 
oscillating park switch contacts then change from PARK 
(ground) to RUN (battery voltage). After the change in 
switch contact position, the relay in the governor de- 
energizes. A second current path to the wiper motor is 
completed by way of. circuit 65 (green), the wiper motor 
oscillating park ‘switch, circuit 63 (red), the normally 
closed contacts of the governor, and circuit 61 (yellow). 
The motor rotates through the remaining 9/10th of one 
revolution. When the oscillating park ‘switch contacts 
again ‘touch ground (PARK), thé motor parks. The. 
interval windshield wiper governor's: electronic ‘Circuit 
delays energizing of the relay until the circuit times out; 
then the relay energizes and the low-speed: interval 
cycle is repeated. The discharge rate of a capacitor: to 
ground through the wiper switch variable resistor 
controls the time delay of the system.’ | 


Park Operation Test 


With the wiper switch in the OFF position, the wipers 
will complete one cycle through the wiper motor's park ~ 
switch. Current flows from the ignition switch, across the 
circuit breaker in thé fuse panel, to: the wiper motor's 
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STARTING AND > 
CHARGING TESTER 
, ~ 078-00005 


~ CONNECT RED LEAD 
OF TESTER FIRST TO” 
. MOTOR HIGH SPEED TERMINAL 
"THEN TO’ LOW SPEED TERMINAL 


wy 
“MOTOR |. MOTOR 
CONNECTOR. — HIGH | . 
SPEED (4 
TERMINAL 


aN ~ connect ; 


VI 


LEAD FROM 
oof a ae 


MOTOR GROUND 
TERMINAL TO. 
BATTERY NEGATIVE. 
‘TERMINAL. 


MOTOR - - | 
S11 ‘GROUND 

| - TERMINAL 

| \ } 7 


FIG. 5 Wiper Motor Current Draw Test—"E"—F-150— 
. +350, pup en Duty and Bronco 


K10514-1C 





oscillating park switch (run). Then, current flows from 
the park switch through the normally closed governor 
relay contacts (de-energized) ‘to the motor's common 
brush, across the motor armature, and out the low- 
speed brush to-ground. This occurs -for 9/10th of: one 
cycle. At the last 1/10th-of the cycle, the oscillating park 
switch moves from the RUN position to ground (PARK), 
stopping the . motor in the PARK position. — 


To check park operation, place.the ignition switch in 
the ON position and move the wiper switch from an 
operating mode to. the OFF position. Check for 
presence of voltage at circuit 61 (yellow) pin. If voltage 
is present and the motor does not park, ground circuit 
56 (blue). If the motor parks,. repair ground circuit or 
replace .wiper switch. If motor does not run, replace 
motor. If voltage is present at circuits 65 (green) and 63 
(red) pins but not at circuit 61 pin, replace the governor. 
If voltage is present on circuit 65 pin, but not_on circuit 
63 pin, repair the motor park switch. If no voltage is 
present on circuit.65 pin, trace circuit back to determine 
source of problem. . | 


Wiper Motor Current Draw | 
See Figs. s) through: 10. 


CAUTION: Electric wiper motors contain permanent 
magnets made of ceramic. This is a hard glass-like 
material that can shatter or crack if the motor 
receives a severe physical shock. Do not handle 
. any windshield wiper motor abusively when 
diagnosing wiper operations, because it will 


damage the magnets and make. the motor 


@) JUMPER BOTH MOTOR ANDO PARK SWITCH 
; GROUND TERMINALS TO BATTERY NEGATIVE TERMINAL 


MOTOR 
GROUND ° 
MOTOR LOW 
SPEED TERMINAL 


- ‘@ CONNECT A JUMPER LEAD - 
FROM BATTERY POSITIVE 
_ TERMINAL TO PARK FEED | 
"TERMINAL. (MOTOR SHOULD 
-CYCLE ONCE THEN 


@ CONNECT A JUMPER LEAD STOP IN PARK POSITION.) " 


FROM LOW SPEED TERMINAL — 
OF MOTOR CONNECTOR. . 
_ TO PARK RETURN TERMINAL 


"OF PARK SWITCH CONNECTOR © - K10515-18 | 





FIG. 6 Park Switch Test—F-150—F-350, roe Duty 
and. Bronco % 


inoperative. Rough handling of .new replacement 
motors may also damage the. magnets. 
Bronco, F-150—F-350 and F-Super Duty 


The. windshield wiper motor tests can be performed 
with the wiper motor installed in the vehicle (linkage 
disconnected), or on the bench. . 


1. Disconnect positive cable from battery. 

2. Disconnect wiper linkage from wiper motor. 

3. Disconnect electrical plug to test motor on vehicle. 
4 


-Connect the green lead from the: tester to the 
battery positive post. 


5. Connect the positive (red) lead from the tester first 
to the low-speed connection and then to the high- 
speed connection at the connector plug. In either 
case, the current draw should .not exceed. 3. 5 
amperes. 


E-150—E-350 


The windshield Wiper Motor Tests can be. performed: 
with the wiper motor installed in ue vehicle © (linkage 
disconnected), or on the bench. 


1. Disconnect positive. cable from battery. 
2. _ Connect the positive. (red) lead from the tester to 


the common brush terminal on the motor end 
plate. 


3. ‘Connect the green lead fom the tester to ‘tid 
battery positive post (Fig: 7). 


4. Connect a jumper wire from the. battery negative 

post first to the low-speed terminal on the motor 

_ end plate and then to the high speed terminal and 

read current draw. In either case the current draw 
should not exceed 3. o amperes: 
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STARTING AND 
CHARGING TESTER 
078-00005 


GREEN 


HIGH SPEED 


COMMON TERMINAL 


TERMINAL 





LOW SPEED 
TERMINAL 


BRUSH END 
PLATE . 


CURRENT DRAW TEST | 


FIG. 7 Wiper Motor Tests—"'B"—E-150—E-350 


5. If the current draw exceeds 3.5 amperes check the 
output arm for eae or heamage before Feplaging 


motor. 


Circuit Breaker Test—F-150—F- 350, F- eOUDEF 
Duty and Bronco Only 


The circuit breaker is rated at 7 amps and is located 
in the wiper control switch on all rotary switches. 


Two separate tests: are’ necessary to check for 
correct circuit breaker operation when circuit breaker | is 
part of wiper switch (Fig. o) 


Test 1 


1. Before eonnectie the switch to the Rotunda 


Digital Volt-Ohmmeter 007-00001 or equivalent 
(Fig. 8), short the tester leads together and adjust 
the current draw until it equals the circuit breaker 
rating. 


Connect the switch to the tester (Fig. 8). Leave the 
switch connected to the -tester for ten minutes. 


Hold the current reading on the ammeter at the 


rated current. If the circuit breaker opens during 


COMMON I 


TERMINAL 


LOW SPEED 
TERMINAL 


NOTE: COVER SWITCH ASSEMBLY 


HIGH SPEED NOTE: OBSERVE POLARITIES - 
TERMINAL INDICATED . 
TO AVOID REVERSING 
MOTOR AND DAMAGING 
THE PARK SWITCH 






NY 


@ ae 





oN 
- 
> 
| t 







PARK SWITCH “$Y 
TERMINALS 


Lo 
« 


WITH THE LETTER U [S . 
UNIQUE TO E-150 — E-350. 


PARK SWITCH TEST » K2440-2L 


the ten minutes, 
_ assembly. 


Test .2 


4. Short the tester leads eas and adjust the 
current draw until it is twice the rated current. 


Connect the switch. Hold the current reading on: 
the ammeter at twice rated current. The current 
reading on the ammeter should drop to zero within 
20 seconds. If it takes longer than.20 seconds for 
the circuit breaker to open (current reading drops 
to zero), replace the wiper switch eae 


replace the wiper switch 
2. 


Wiper Switch Continuity Test 


Check for continuity between the switch terminals 
(Figs. 9 and 10). Either a self-powered test lamp or an 
ohmmeter can be used to test standard two-speed 
switch. An ohmmeter must be used to test switch used 
with the interval wiper system. | 


To detect marginal operation of the switch, rotate or 
slide the switch control knob while each iain: is peng - 
aeons 
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ROTUNDA DIGITAL 
_ VOLT OHMMETER 


SWITCH 


NOTE: THIS TEST PROCEDURE 
DOES NOT APPLY TO. 
ECONOLINE (CIRCUIT - 
BREAKER MOUNTED 

__ ON FUSE PANEL). 


~ BATTERY | 
: : K6764-1C 


FIG. 8 Circuit Breaker Test 


SLIDE WIPER/WASHER SWITCH 
- CONTINUITY, TEST 


: STANDARD SWITCH 


STANDARD SWITCH. INTERVAL SWITCH 


SWITCH -| CONTINUITY BETWEENT ESWITCH CONTINUITY BETWEEN 
POSITION TERMINALS oes POSITION TERMINALS 


OFF 1-5,3-7 OFF A-E 

LO 1-4,2-7 INT. B-E-F,°* 

HI 1-4,2-6 LO B-E-F-—C 
WASH -——sf| W1—W2 = HI O-B-F-C_. 
; = WASH - W1~W2 - 


_ *RESISTANCE BETWEEN TERMINALS F AND C VARIES FROM 
* 420 TO 8800 AT MINIMUM DWELL TO 8K-13K AT MAXIMUM OWELL 
IN OFF POSITION SHOULD BE 18K OHMS MAXIMUM 


" ANTERVAL SWITCH © 


FIG. 9 Wiper Switch Continuity Test—E-150—E-350 
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ON INTERVAL 
SWITCH ONLY 


,) 


(SWITCH 


Cc 
ON 
INTERVAL 
SWITCH 


Cute INTERVAL 
SWITCH 


INTERVAL SWITCH ' 2-SPEED SWITCH 


POSIT! : 
on TERMINALS 


SWITCH CONTINUITY 
POSITION BETWEEN 
TERMINALS 


OFF (PARK) OFF (PARK) 


LOW 
HIGH 


WASH 


A 
D 
A 
| HIGH é 


-B 
-—€E 
~B 
-£ ~ 
’ 8 —_— 
INTERVAL -B, 
VARIABLE RESISTANCE 
BETWEEND-—E . 
. 200-1000 OHMS 


MAX. 5600 — 8400 ohms 
A-B-W1 


K3025-1D 


FIG. 10 Wiper Switch Continuity Test—Bronco, 
F-150—F-350 and F-Super Duty 


If the switch does not exhibit continuity, or if poor 


continuity exists in any switch position, replace the © 


switch. 


_ Windshield Wiper Interval Governor Test 


If interval operation is unsatisfactory, first check the 
motor current draw. Then check the control switch and 


~ all connecting wires for continuity. If the motor, switch 


and connecting wires are OK, replace the electronic 


| BoverDor:. 


Diagnosis Guides 


Refer to the Diagnosis Guide in this Section to isolate 
problems in the windshield wiper system. _ 


| ADJUSTMENTS 


Arm and Blade Assembly 


Remove the arm and blade assemblies from the pivot 
shafts. Turn on the wiper switch to allow the motor to. 
move the pivot shafts three or four cycles; and then turn | 
off the wiper switch. uO will place the pivot shafts in 


| Bolas Deete 


Install the arm and blade assemblies on the pivot © 
shafts: to Dimension X as shown in Fig. 11. Dimension X 


‘is the distance between the centerline of the blade . 


saddle and the windshield lower moulding or 
weatherstrip. The value of Dimension X for each vehicle - 
is ee in Fig. 11. | 
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_ output arm. 


~ 


REMOVAL AND INSTALLATION _— 5. Remove the wiper linkage clip from the motor - 
Wiper Motor. : 7 ee — | | a. 6. . Disconnect the wiper motor wiring connector. 

F-150—F-350, F-Super Duty and Bronco, 7.. Remove the wiper motor's:three attaching screws 
NOTE: The wiper motor is not serviceable. It must be _ ‘and remove the-motor.— | 


- .replaced as a complete assembly. - Installation | 
Removal a “i ge 7 ate . yo 14. Install ‘the motor and attach the three attaching 
1, Disconnect the battery ground cable. = — nib). (Fig. ne enten we Ciene PEE O? 


2... Remove both wiper arm and blade assemblies 7 3. 
(Fig. 12). | . a owe 

3. Remove the cowl grille attaching screws and lift 
the cowl grille slightly. | : 


Connect wiper motor wiring connector. 
_ 3. - Install wiper linkage clip to the motor output arm. 
| 4. Connect the washer nozzle hose and install the 
4. Disconnect the washer nozzle. hose and remove ~ . sa acccmnbly and alae Seles: 
the cowl grille assembly. "_ a. ane ‘5. Install both wiper arm assemblies as outlined. 
Diagnosis Guides | ti | So | 
i BS ee . ’ WINDSHIELD WIPERS DO NOT PARK : ; 

[1.0 DURING OPERATION WHEN WINDSHIELD WIPERS ARE TURNED OFF WIPERSDONOTPARK 


















PERFORM MOTOR PARKING SWITCH TEST a r | 


REMOVE wiper motor 
from the vehicle and 
repair parking switch as 
required. : 


GO to 1.2. | 


-@ Perform motor parking switch test (as described in : 
this section). 7 : | 














- Parking switch test (98) 





» | Parking switch test (Ok) 
Continuity test (98) 


Wiring damaged | 


Wiring . 






| 1.2. | CHECK CONTINUITY OF WIPER SWITCH 









@ Perform wiper switch continuity test (as described in 


REPLACE wiper switch. 
_ + this section). — | | 












| Continuity test GO to 1.3. 





‘| 1.3. | CHECK WIRING 


@ Check wiring between the wiper switch and the. 
motor. i a rd . 






REPAIR wiring as 
required. : 


For interval wiper | 
systems, substitute. 
Known good interval 
windshield wiper 
governor. — | 





CK5335-2A | 
























. 


ee Dimension X in MM (Inches) 
P €-150—€-350 | 1 70-107 (2.75-4.25) | 83-120 (3.25-4.75) | - 
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| ee | iy 






@ . 7 , . te : * 
+e ae : 
“ a 


is 






WEATHERSTRIP OR | 
LOWER MOULDING 












= seal 
SECTION B SECTION A 






SECTIONS A AND B 


FIG.-11 Wiper Arm and Blade Adjustment to Dimension po 
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SLIDE IN 
‘LATCHED POSITION | 
VIEW IN CIRCLE C 






EWA _ VIEW IN CIRCLE B 


K10512-2C | 
FIG. 12 Windshield Wiper Motor Installation—F-150—F-350, F-Super Duty and Bronco 
6. Connect battery ground cable. | | 2. Disconnect wiper motor wiring harness connector ‘ 
E-150—E-350 | es, | | ees | | : 5 - motor brush cap and gear box cover (Fig. 
Removal on a a / a ee | 
1. Disconnect the battery ground cable. Remove the 3. Remove the wiper arm and blade assemblies from 


fuse panel and bracket assembly. _. the pivot shaft. 
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VIEW B 
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FIG. 14 Wiper Control Switch—F-150—F-350, F-Super Duty and Bronco 
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4. Remove the outer air inlet cowl. Remove the clip 


retaining the motor drive ‘arm to. the linkage 
mounting arm and pivot shaft assembly (Fig. 13). 


5. Remove the wiper motor attaching bolts and 
remove the motor. 


Installation 


1. Check the new motor to ensure >it is-in ‘the PARK 


position. 


2. Install the motor to the inner dash panel. Tighten 
the attaching bolts 6. 7-9.5 N-m (60-85 in-lb). 


pivot shaft as outlined. 


4. Connect the linkage mounting arm and pivot shaft 
assembly to the motor drive arm and install the 
retaining clip. 


5. Install the outer air ‘inlet cowl. 


6. Connect the motor wiring harness connector to the 
motor brush cap and gear box cover. Connect the 
ground cable to the battery. Install the fuse panel 
and bracket. Check operation of the wipers. 

Wiper Control Switch . 


NOTE: The switch handle is an ateural part of the 
switch and cannot be removed separately. 


F-150—F-350, F-Super Duty and Bronco 
Removal : 


1. Disconnect the battery ground cable. o 


2. Remove the wiper switch knob, bezel nut, and 
bezel (Fig: 14). 


3. Pull out the switch from under the instrument 


panel. Disconnect the electrical connector from the 


switch and remove the switch. 
Installation _ 


1. Position the ewitel: ana Senne the electieal: 


connector. 


2. Position the switch in the instrument panel and 
install the bezel, bezel nut, and knob. 


3. Connect the battery ground cable and check the 


operation of the switch. 
E-150—E-350 
Removal 
1. Disconnect the Sain ground cable: 
2. Remove the windshield wiper switch. knob. 
3. Remove the ignition switch bezel (Fig. 15). 
4. Remove the headlamp switch knob and shaft by 


pulling the switch to headlamp ON position. Then,,. 
depress button on top of switch and pull knob and | 


shaft out of neadlamp switch. 
5. Remove two screws at bottom of finish sane 


Then, carefully pry the two upper retainers “away 


from the instrument panel assembly. 
6. Disconnect the connector from the wiper switch. 


7. Remove the wiper switch attaching screws and 


remove the switch. 
Installation © 


1. Install the wiper switch to the finish panel Gwe : 


screws). 
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2. Install the connector to the wiper switch. 


3. Position the ignition switch to the finish panel and 
install the. retaining bezel. ° 


.. 4. Position the headlamp switch to the finish panel, 


install the retaining bezel and snap in the 
headlamp shaft and noe Install the wiper switch 
knob. 


5. Position the finish unl to the instrument panel 
and snap in the upper retaining clips. 


6. Install two bottom. finish panel retaining screws. 


3. Install the wiper arm and blade assemblies on the a 7. _ Install the battery ground cable. Check pecan of . 


the wipers. 


interval Governor | 


-F-150 Through F-350, F-Super Duty, Bronco and 
E-150—E-350 | 


Removal 


1. Disconnect the electrical connectors from the 
governor and remove locator from instrument 
_panel reinforcement. 


2. Remove the governor attaching screw (Fig. 16), 
and remove the governor. 


Installation 


1. Position the governor to the instrument panel 
flange, and install the attaching screw. 


2. Connect the electrical connectors and locator: to 


the instrument panel reinforcement. 
operation of the wiper system. 


Arm and Blade Assembly-To-Pivot Shaft 


Check 


‘Removal and Installation 


Raise the blade end of the arm off of the windshield 
and move the slide latch (Fig. 17) away from the pivot 
shaft. This will unlock the wiper arm from the pivot shaft 
and hold the blade end of the arm off of the glass.at the 


~ same time. The wiper arm can now be pulled off of the © 


pivot shaft without the aid of any tools. (Disconnect the 
washer hose at the wiper arm head on E-150—E-350 
only.) , 


To install, connect the washer — at the wiper arm 
head (E-150—E-350 only) and push the main arm head — 


over the pivot shaft. Be sure that the pivot shaft is in. 


PARK position as outlined, and that the blade assembly’ 
is correctly positioned (Fig. 11). Hold the main arm. head 


onto the pivot shaft while raising the blade end of the . 


wiper arm and push the slide latch into the lock under 
the pivot shaft head. Then, lower the blade to the ~ 
windshield. If the blade does not touch the windshield, - 
the slide latch is not. completely in place. 


Rubber Element To Wiper Blade 
Removal and Installation 
-The rubber element in all blades can be replaced. 


If the arm or blade assembly is bent or distorted, | 
replace the complete blade assembly. Refer to Figs. 18 — 
and 19 for procedures. 


Pivot Shaft and Linkage 


E-150—E-350 


Removal. 
1. Disconnect the Beiter coud cable. 
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2. Remove the wiper blade and arm assembly from 
the pivot shaft and disconnect the washer hose 
(Fig. 13). 


3. Remove the cowl grille. 


Remove the clip securing the LH and RH linkage. 
Remove the clip from the wiper motor arm (Fig. 
13). 


5. Remove three pivot body-to-cowl panel screws 


and remove the arm and pivot shaft assembly. 


Installation 


1. Position the arm and pivot shaft assembly to the . 


cowl panel and install the three attaching Screws. 


2. Install the clip to the ‘LH and RH linkage. and the 
clip linkage to motor arm (Fig. 13). 


3. Install the cowl grille and washer hoses to the 


wiper blade and arm. Install the wiper blade and 
arm assembly as outlined. 


4. Connect the battery ground cable and check the 
operation and adjustment of the wipers. 


F-150—F-350, F-Super Duty and Bronco 
Refer to Fig. 19. | 

Removal | 

1. Disconnect the battery ground cable. 

2. Remove both wiper arm assemblies. © 


3. Remove the cowl grille attaching screws and lift 
the cowl grille slightly. 


4. Disconnect the washer nozzle hose and remove. 


the cowl grille assembly. 


WIPER SWITCH ASSEMBLY | 
17A553-A1 (STANDARD) 
17A553-B1 (INTERVAL) 


SCREW 


HEADLAMP SWITCH 


WIPER CONTROL 
KNOB-18519 


IGNITION 
SWITCH 


HEADLAMP | 
SWITCH s. 


RETAINING Bs / | 
CLIP: ( iG 3 
: S—— U5 
FINISH F BEZEL KC 
PANEL 11A656 


| LIGHT SWITCH | 
KNOB-11661 
K3248-1E 





FIG. 15 Windshield Wiper Control Switch neteNauel= 
E-150—E-350 


5. Remove the wiper linkage clip from the motor 
output arm and pull the linkage from the output arm 
(Fig. 18). 


6. Remove the pivot body-to-cowl screws and 
remove the linkage and pivot shaft assembly (three 
screws on each side). The LH and RH pivots and 
linkage are independent and can be serviced 
separately. — | 


Installation 


1. Attach the linkage and pivot shaft assembly to 
cowl with attaching SCrews. 


2. Replace the linkage to the output arm and attach 
7 the linkage clip. | 


3. Connect the washer nozzle nose and cowl grille 
assembly. 


4.. Attach. cowl grille attaching screws. - 
5. Replace both wiper arm assemblies as outlined. 
6. Connect battery ground cable. 


DISASSEMBLY AND ASSEMBLY 


The wiper motor service parts (except wiper system’ 
"E"' motor) for F-150—F-350, F-Super Duty, Bronco. 
and E-150—E-350 are only available in kits of the major 


~subassemblies. The following Removal and Installation 


procedures apply to the kits. 


Cover and Switch Assembly | 


E-150—E-350 


NOTE: The E-150—E- 350 switch assembly is identified 
by the letter ''U'’ stamped on the outside surface with 
ink. 


Remove the four cover retaining screws to remove 
the assembly. Replace with the appropriate kit. Be sure 
to assemble the ground strap under the cover screw. 


On all except E-150—E-350, use the new screws 


supplied with the kit. Tighten to 1.69-2. 82 N-m (15-25 
in-Ib). 


Brush End Plate 


E-150—E-350 


Carefully observe the original Bosition of the bail 
retainer and pry it off with a screwdriver. Remove the: 
end plate and Png: meRaee, it with the ue aici kit 
(Fig. 20). 


NOTE: The E-150—E-350 Switch assembly is identified. 
by the ne a SInpee on the outside surface with 
ink. . | 


When stalling the end plate, use a fine-wire probe 
through the hub opening to position the brushes on the 
commutator. Rotate end plate to position the key in the 
notch and assemble the plug. Install the bail retainer 
carefully with a screwdriver to avoid overbending. 


CLEANING AND INSPECTION | 
1. Clean all old grease from gear housing. Do not 
__ allow any cleaning fluid to contact the armature 
' shaft and output shaft bearings. 
2. Wipe all other parts with a clean cloth. 
3. Inspect the gear housing for cracks or distortion. 
Replace a cracked or distorted housing. , 
4. Check all shafts, bushings, and gears for scored. 
surfaces. Replace damaged parts, and add new 
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INTERVAL WIPER | 
















sure a 
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. © i) CSD af} | | _ neaamens - 
Nua x =S_ A ee ae 
—— Hf ILE | a 
1) S 
® = \/ 
KY | h SS TO FRONT 
JY lh 







LY 

‘ ae ee A 
WIRING 
ASSEMBLY 


ae LOCATOR _ 


SCREW 
N801846 


VIEW A 


OF VEHICLE 






INTERVAL WIPER | 
GOVERNOR-17C476 








SCREW 
N611037-S2 


- K13674-2A 


FIG. 16 Windshield Wiper Interval Governor—Typical (F-Series and Bronco Shown) 


ESF-M1C149-A grease or equivalent to the 
housing and gears. — | 


MAINTENANCE 


Windshield Wiper Blades _ 
If the windshield wiper blade assembly is equipped 


with a yellow or orange plastic sleeve, it is to be: 
removed just prior to delivery of the vehicle to the 


customer. | 


To maintain maximum wiper effectiveness after the . 


sleeves are removed, the windshield and wiper blades 
must.be kept clean. Foreign matter on the windshield or 
wiper blades may cause streaking, chattering or 
smearing. If blades do not clean properly, wash the 
wiper blades with a clean towel and complete 
windshield area with undiluted Ford Ultra-Clear 
Windshield Washer Concentrate C9AZ-19550-AA or BA 
or equivalent. Wash thoroughly and repetitively until all 
the foreign matter and contamination is removed. Rinse 
with water while rubbing with a clean cloth. Lift the 
blades off the windshield to clean them. For access to 
hidden blades, turn ignition to ACC position with the 
wipers on. When wiper blades are approximately 
vertical, turn ignition off. 


If streaking, chattering or smearing persists, repeat 
the above procedure. | 


CAUTION: Do not allow wiper blade rubber 
elements to come in contact with oil, gasoline, 
kerosene, paint thinner or similar solvents. The 
elements are damaged by these solvents and must 
be replaced. a 


_ Windshield Wiper Blade Replacement 


Wiper blade replacement intervals will vary with the 
amount of use, type of weather, chemical reaction from 
road tars or salts and the age of the blades. Be sure that 


the windshield glass surface is not contaminated: with 


oil, tree sap or. other substance which cannot be easily 
rubbed off. - : 


Generally, if the wiper pattern across the glass is 
uneven and streaks over clean glass, the blades should 
be cleaned. | | a 


If cracks or breaks are found in the rubber, replace | 
wiper blade, as outlined in this Section. — a 
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WIPER ARM INSTALLATION 


ai 


a] 
4 
e 
4 

, 9 
t 
e 
& 
- 


0 
4 
a 


CROSS SECTION 


LIFT BLADE END OF ARM 
AWAY FROM WINDSHIELD 


SLIDE LATCH 





FIG. 17 Wiper Arm Installation—E-150—E-350, F-150—F-350, ieee Duty and Bronco 


BLADE ASSEMBLY REPLACEMENT | 

1. CYCLE ARM AND BLADE ASSEMBLY TO A POSITION ON THE WINDSHIELD WHERE REMOVAL OF 
BLADE ASSEMBLY CAN BE PERFORMED WITHOUT DIFFICULTY. TURN IGNITION KEY OFF AT 

| | DESIRED POSITION. 
ees ; 2. TO REMOVE BLADE ASSEMBLY FROM WIPER ARM, PRESS ON SPRING LOCK AND PULL BLADE 
—' _ ASSEMBLY FROM PIN. 

3. TO INSTALL, PUSH THE BLADE ASSEMBLY ON THE PIN SO THAT THE SPRING LOCK ENGAGES 

THE PIN. BE SURE THE BLADE ASSEMBLY IS SECURELY ATTACHED TO PIN. 






BLADE “ASSEMBLY 


eS 9 dea as : ; 17528 


"ARM ASSEMBLY 
47526 


K6765-2B 


FIG. 18 Tridon Blade and Element Replacement 
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- 


"B" MOTOR 


7 BRUSHES 


BRUSH AND 
END PLATE 
ASSEMBLY 

178583 


. K3425-1D0 









HOLDER 


FIG. 20 ''B'' Motor Brush End Plate Assembly— 
 E-150—E-350 aS | 
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SPECIFICATIONS . 
ELECTRIC WINDSHIELD WIPER MOTOR AND SWITCH TEST CURRENT LIMITS 


| ~ Motor Current* | Circuit Breaker/Switch Low Current | Circuit Breaker/Switch High Current 
Motor Type | | Draw Test Pass Test | Pass T _ 


: . sa 





System “E” — F-Series and Bronco 
"System ‘B’— E-Series |__35amperes | 7S amperes | 
“Motor maximum current when operated without linkage attached. . | | | 


SPECIAL SERVICE: TOOLS 
ROTUNDA EQUIPMENT | 


ce 
007-00001 Digital Volt Onmmeter _. a 
078-00005 Starting and Charging Tester 


—CK8983-1A 
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VEHICLE APPLICATION 

All Models. | | a hr ee ee 

_DESCRIPTION AND OPERATION... 1. os ROTUNDA MODEL 
rn , ' oe 078-00005 -. 


Washer System—Electric 


The electric windshield washer system consists of an 
instrument panel control switch, integral with the wiper 
control switch, reservoir and motor assembly, and the 
necessary hoses, nozzles and attaching parts. — 


DIAGNOSIS AND TESTING 


Washer Pump Current Draw Test 


Attach the leads of the Digital Volt-Ohmmeter 
007-00001 as shown in Fig. 1. The current draw should 
not exceed four amps nor be less than 1.7 amps while 
the washer pump is pumping fluid. 


Washer Switch 


The windshield washer switch is an integral part of 
the windshield wiper switch. Refer to Section 35-60, 
Windshield Wipers — Electric for windshield wiper/ 
washer switch .testing. . 


WASHER 





Washer System : | | ee 
Refer to the. Diagnosis Guide to isolate problems in FIG. 1 Washer Pump Current Draw Test 
the windshield washer system. | | 
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DIAGNOSIS GUIDES 


Use the following guides to isolate problems in the Be Oe a 
windshield washer system: | Siegit i a Z. | | 


oo SO WINDSHIELD WASHER DOES NOT WORK | | 
res STEP [et ena 
aa Nea on 


@ Check fluid level of washer. | | , No fluid | 








FILL washer reservoir _ 
and CHECK operation of 
washers: 


GO to 1.2. 








Ss | _| Fluid level 
4.2 | CHECK WIPER OPERATION | 


@ Check operation of windshield wiper. 










| Wipers do not work. GO to 1.3. 








Wipers do work GO to 1.4. 


| 4.3 | CHECK HEATER BLOWER AND RADIO | 


® Check operation of heater blower and radio. 

















Heater blower and 


GO to 1.5. 
radio do not work 





Heater blower and: - ~ 


>| GO to 1.6. © 
radio do work .- eo 





| 1.4 | CHECK WASHER JET AND HOSE | 
@ Inspect washer jet for blockage. 
_ @ Inspect washer hose for blockage or kinks. 










Blocked jet or blocked 


| or kinked hose 


CLEAN or REPLACE 
washer jet or washer 
hose. 











| 4.5 | CHECK FOR POWER AT IGNITION SWITCH 


@ At accessory terminal check for power at ignition 
switch. 


REPAIR or REPLACE 
ignition switch. 


1 ' GO to 2.1. 





No power 















Power OK at-switch 


| BLES CHECK POWER / AT WIPER-WASHER SWITCH 







REPAIR accessory 
Circuit to wiper-washer 
switch. . | 


e - Check ieee power to wiper-washer switch. 


GO to 1.7. 





| | CHECK FOR POWER AT WASHER PUMP | 
@ Using a voltmeter, actuate ‘the washer switch and 
_ check for power at washer pump. 













No power at pump P} GO to 1.8. 








Power at pump GO to 1.9. — 


CK5336-2D 
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WINDSHIELD WASHER DOES NOT WORK (CONT. b. 


TEST STEP | RESULT ACTION TO TAKE , 
1.8 | CHECK POWER AT PUMP TERMINAL | | 


@ Check for power at pump terminal o of washer switch. 


| 1.9 | CHECK GROUND _ oo | ; 


Ground 


e Check ground at pump connector. 


| 2.0 | CHECK PUMP OUTLET | 


Blocked 


@ Inspect washer pump outlet for blockage. 


fea CHECK FOR: POWER AT ACCESSORY RELAY. ~T 


@ Check for power to accessory ee if so equipped. 


or check wiring to accessories. 


ADJUSTMENTS 


Washer Nozzle 


F-150—F-350,.F-Super Duty and Bronco 
The washer housing has two adjustable washer 


nozzles. Insert a small, open safety pin in either nozzle _ 


and move the nozzle to the desired spray position. . 


E-150—E-350 
The washer nozzle on the ie 150—E- 350 is not 
adjustable. 


REMOVAL AND INSTALLATION 
Windshield Washer neaciy Ol ene Motor 
Assembly 


To remove the assembly from the vehicle, disteanect 
the motor electrical connector (use a small screwdriver 


to unlock tabs) and hose, remove the retaining screws © 


or nuts and lift the assembly from: the fender apron (or 
radiator support or air cleaner bracket) (Fig. . 4). 
Disconnecting the hose will drain the reservoir. The 
washer reservoir and cover assembly are not serviced 


separately. The motor retaining ring, seal and pump | 


impeller assembly are serviced separately. 


CAUTION: Do not make electrical connection prior | 


to filling reservoir. Do not operate reservoir pump 
prior to filling reservoir. | 


| Ground 


| No power to relay or 
wiring damaged — 





2. 


REPAIR or REPLACE. 
washer switch. 

REPAIR circuit in wiring 
or connector to pump. 


REPAIR ground. 
GO to 2.0. 


| REMOVE and CLEAN 
washer pump. 


REPLACE pump. 


REPAIR circuit between 
ignition switch and 
accessory relay, if so 
equipped, or repair 
wiring to accessories. 


REPLACE accessory 
relay, if so equipped. 
' CK6837-2A 


ee 


Motor, Seal and Impeller Assembly, 
1. 


Remove reservoir assembly from vehicle. 
Disconnect electrical plug and hose. | 


_ Using a small-bladed screwdriver, pry out retaining 


ring (Fig. 2). 


Using pliers to grip one wall around the electrical 
terminals (Fig. 3), pull out the motor, seal and 


~ ‘impeller assembly. If the impeller and seal come 


off when the motor is pulled, they can be 
reassembled. Make certain the reservoir pump 
chamber is free of foreign material prior to 


installing the old assembly in the new reservoir. 


Before installing the assembly, lubricate. the 
outside diameter of the seal (Fig. 2) with a dry 
lubricant such as powdered graphite. This will 
prevent the seal from sticking to the wall of the 


| reservoir motor cavity and make assembly easier. 


Align ‘small projection on the motor end cap with 
the slot in the reservoir (Fig. 2) and assemble so 
that the seal seats cae the bottom of the motor 
Cavity. | 


Using a 25.4mm (1 Sachi socket (preferably 12 
point), hand press retaining ring Seo against 


_ motor end plate. 


Connect electrical plug and hose and replace the 
reservoir assembly in the vehicle. 


Fill the reservoir and operate the washer system. 
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RESERVOR eee 


ORY LUBE HERE 


MOTOR ASSEMBLY 


HAND PRESS COMPONENTS TOGETHER 


RETAINING RING K3034-1C 


FIG. 2 Windshield Washer Motor. Replacement 


9. Check for leaks and align the cowl-mounted jets if 
necessary. 7 


CAUTION: Do not operate pump until fluid is added. 


to the reservoir. 


«2621-14 





FIG. 3 Disassembling Motor, Seal and Impeller | 
Assembly 





Jets 


F-150—F-350, F-Super Duty and Bronco 
Removal | Bs 


1. ‘Disconnect the washer nozzle hose using a long-: 


_ blade screwdriver (Fig. 4). 


2. Squeeze the nozzle housing locking tabs and push 
the nozzle assembly up through the cowl grille. 


Installation 


Reverse the removal procedure making sure the 
wiper motor is in PARK and the wiper arm and blade is 
set to Dimension X, as shown in Section 35-60, 
Windshield Wipers—Electric. | | 


E-150—E-350 


Removal and Installation 


1. Remove the hose from the upper nozzle and 
remove the upper arm (Figs. 5 and 6). 


2. Remove the nozzle from the wiper arm and 
disconnect the hose. 


3. Remove the windshield washer hose shield by 
prying the two locking tabs out. Remove the metal. 
and rubber hose assembly. 


4. Fish the rubber hose behind the two springs, 


connect and install the metal hose. 


5. Hook the end of the windshield washer hose shield 
under the lip in the head and pivot into position. 


6. Then, lock in position by bending the two locking 
tabs down. -* : 


7. Push the hose onto the nozzle fully and install the 
nozzle to the arm. 


8. Install the wiper arm to the shaft and connect the 
hose. Refer to Section 35-60 Windshield Wipers- 
Electric. | , . 


SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


| Number’ | Description 
007-00001 Digital Volt-Ohmmeter | 


| CK10195-1A 
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JET NOZZLE 
ASSEMBLY VIEW B 
COWL 
JET NOZZLE 
‘ASSEMBLY 
17666 


HOSE ASSEMBLY 
ASSEMBLY 
17K605 






PIN FOR 


ADJUSTMENT JET NOZZLE 


ASSEMBLY-17666 


MAIN VIEW 











LH FRONT 
INNER FENDER 





‘WASHER 
RESERVOIR 
BRACKET 






WASHER 
- RESERVOIR 
11603 






WIRING 
ASSEMBLY 










LH “on/ 














FENDER APRON ae 
WASHER SCREW AND 
WASHER 
N621906-S36 RESERVOIR 
cain BRACKET ASSEMBLY 
N606690-S36 


(2 REQ’D) 


: K4889-2G 


FIG. 4 Washer Pump, Reservoir and Jet Installation—F-150—F-350, F-Super Duty and Bronco with Gasoline 
ngines - | 3 _ ae 
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' WINDSHIELD WASHER 
- HOSE SHIELD 





HOOK END 
oe OF SHIELD 

UNDER RIB IN WIPER 
~ “ARM HEAD 













BEND UP AFTER 
_ INSTALLATION 
TO HEAD 











WINDSHIELD WASHER | 
HOSE (RUBBER) WIPER | 





“HEAD. _ WINOSHIELD WASHER 
- HOSE (METAL) . 





K3242-2B _ 





FIG. 5 Windshield Washer Nozzle Installation—E-150—E-350 
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_* PUSH THE HOSE ON THE NOZZLE FULLY (D0 NOT USE TOOLS) 
i. ; ’ 





LINE UP THE \. 
NOZZLE TAB AND 
THE HOLE IN THE * 

WIPER ARM. 









ea eons AnAOOQOUUqINANEUEE TOM = 
a a 
Sew an AUT =5 





= 


“NOZZLE REINFORCEMENT 


HOOK THE NOZZLE OVER THE LOWER EDGE OF THE 
WIPER ARM. (MAKE SURE THE REINFORCED PART 
OF THE NOZZLE IS HOOKED FIRST.) : 


“AFTER THE LOWER EDGE OF THE NOZZ2LE.IS HOOKED AND THE 
TAB ON THE INSIDE OF THE NOZZLE LINES UP WITH THE . 
HOLE IN THE WIPER ARM, PUSH HARD AGAINST THE NOZZLE 
REINFORCEMENT TO FORCE THE TOP EDGE OF THE NOZZLE 
OVER THE TOP EDGE OF THE WIPER ARM. (DO NOT USE TOOLS). 





INSTALL THE HOSE 
UNDER THE WIPER ARM 
TAB. (L.H. SIDE ONLY). 


MAKE SURE THAT THE NOZZLE TAB IS 
POSITIONED IN THE HOLE INTHE ARM. | 


x ERED —— saan 
TTT TTT TPR 
- jae Se SS aM == 


DO NOT KINK THE HOSE 





| | 7 7 K3009-2C 
FIG. 6 Windshield Washer Hose Installation—E-150—E-350 - 
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‘VEHICLE APPLICATION 
All Light Truck Models. 


DESCRIPTION AND OPERATION | 


- Dual horns are standard on the Bronco, F-150 
through F-350, F-Super Duty and E-150—E-350. The 

horn button completes the circuit direct to the horn(s). A 

horn relay is used on vehicles with speed control. 


DIAGNOSIS AND TESTING 


All Vehicle Lines Circuit Check 
With Testing Equipment. 


Verify that the ground connection to the horn is good 
by checking that the torque on the mounting screw is 
17-24 N-m (12-18 ft-lb). Connect a wire from the 
positive terminal of the battery to the horn. If the horn 
blows normally, check the horn wing, if it does ‘not, 
proceed. as follows: 


Connect a voltmeter (such as Rotunda Digital Volt 
Ohm Meter 007-00001 or equivalent) and ammeter to 
the horn and vehicle battery as shown in Fig. 1. The 


voltmeter should read battery voltage. If the current 


reads zero amps, (open circuit), turn the adjusting screw 
counterclockwise until the meter reads 5.0-5.5 amps. 
Secure screw by clinching housing extrusions. with 


JUMPER WIRE 


MOUNTING BOLT 


ADJUSTMENT 
SCREW 


K1018-1G 


FIG. 1 Horn Current Test—With Test Equipment 





‘diagonals or pliers. If the current is greater than 5.5 


amps, turn adjusting screw clockwise until the meter 
reads 5.5 amps. If the horn cannot be adjusted to 5.0- 
5.5 amps,- replace the horn. ° 


Without Test Equipment 


Connect a jumper wire from the fastener (bolt) of the 
horn mounting bracket to -the battery ground terminal 
(Fig. 2). Connect another jumper wire from the horn — 
terminal to the positive (+) terminal of the battery (Fig. 
2). If the horn does not sound, and there is no evidence 
of a spark at the battery terminal, disconnect the jumper 
wires and turn the adjusting screw counterclockwise 
1/4-3/8 turn and secure screw by clinching housing 
extrusions with diagonals or pliers. If the horn does not 
vali when the jumper wires are reconnected, pe place 
the horn. | 


REMOVAL AND INSTALLATION 


Electric Horns 


Econoline horn assemblies are mounted. in the 
engine compartment. .The E-150—E-350 standard low 
pitch horn is mounted on the LH side-of the fender 
apron reinforcement, next to the battery. The high pitch 


JUMPER WIRE 


- MOUNTING BOLT 


CREW 


JUMPER WIRE 


K3300-186 


FIG. 2 Horn Current Draw Test—Without Test 
Equipment 
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horn is aounied next to the battery, high: on the LH” 


radiator support (Fig. 3). 


The Bronco, F-150—F-350 and F-Super Duty high —. 
and low pitch horns are Wicunles to the ei aelel - 


support (Fig. on. 

Removal | 

1. Disconnect wire from terminal. 

2. Remove mounting bolt and. horn. 


— Installation 


1. Position horn to biaeken 


2. Install mounting bolt. Tighton to 8- 12 Nem ‘Ce 9 ft-. 


Ib) 
3. Connect wire to terminal. 
Horn Switch — | 
Removal 


Aes. Remove. one screw from the underside. of each 


_ steering wheel spoke, and lift the horn switch 
assembly (steering wheel pad) from the steering 
wheel (Fig. 4). 


2. Disconnect the horn switch’ wires by pulling the 
spade terminal from the blade connector on speed 
control vehicles only (Fig. 5). Squeeze or pinch the 
ground wire terminal firmly and pull it out of the 


hole. in the steering wheel. Do not pull the ground 


terminal out of the threaded hole without 
squeezing the terminal to relieve eae sping 
tension." | 


Installation 


1. Toinstall, connect the spade terminals to the blade 
connector. Press the ground terminal fully into the 


_ threaded hole (speed control only) (Fig. 5). 


2. Center the horn switch (pad) on the steering wheel. 
Install the two attaching screws. 


Horn Relay 


Bronco and. F-150—F-350 and F- -Super Duty 
A horn relay used only on vehicles equipped with 


speed control: It is located under the instrument. panel. 


to the left of the steering column. The relay is mounted 


on the outboard attaching screw of the speed control _ 


amplifier module. 


Removal — 
1. Remove electrical connector oe relay. 





HORN AND SUPPORT 
ASSEMBLY-13A803 . 
(HIGH AND LOW PITCH) 


- FRONT OF VEHICLE 


ees 


WIRING ASSEMBLY — 
14290» 


K10479-1A 


‘Sie 
RADIATOR Suppor 
LH SIDE 


FIG. 3 Horn Installation—F-150—F- 350,  F-Super Duty 
and Bronco . 


2. ‘Remove retaining Screws and a 
Installation 


1. Position relay and install retaining screws. 


2. Connect electrical connector to relay. Test 
operation of horn(s). _ _— 


-E-150—E-350 


The E-150—E- 350 horn relay is Baty used on speed 
control vehicles. It is located under the instrument panel 
to the left of the steering column on the fuse panel 
mounting bracket. | 


Removal | 

1. Remove electrical connector from oiay. 
2. Remove retaining screw and relay. 
Installation: | 

1. Position relay and install retaining screw. 


2. Connect ‘electrical connector to relay. Test 
operation of horns. 
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INSERT J-CLIP 
GROUND TERMINAL 
INTO THREADED 
HOLE IN STEERING 

7 WHEEL PINCH 
“TO REMOVE 


BRUSH ASSEMBLY MUST BE 
INSTALLED AS SHOWN FOR 
SPEED CONTROL ONLY 


SF 


SPEED CONTROL 
OPTION ONLY . BRUSH 


SCREW-386351-S2. 
TIGHTEN TO 0.8-1.24 Nem 
(7-11 IN-LB) 


SPECIAL SERVICE TOOLS. 


ROTUNDA EQUIPMENT 








SPEED CONTROL INSTALLATION 
SHOWN 


FIG. 5 Horn Switch Cover Assembly F-150—-F-350, F-Super Duty and Bronco 
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STEERING WHEEL 


ASSEMBLY-3F563 SfEEO Ne Nee 


ASSEMBLY-3600 


. SCREW-386351-S2 
TIGHTEN TO 0.8-1.24 N-m 
(7-77 IN-LB) 


HORN SWITCH ~ 
~ HORN SWITCH COVER ASSEMBLY 
COVER ASSEMBLY 
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VEHICLE APPLICATION | 
E150—E350, F150—F350, F-Super Duty and Bronco. 


DESCRIPTION AND OPERATION | 


Heating Systems and. Control Doors 


All heater plenum assemblies contain a heater core, 
through which coolant flows from the engine, and a 
blower. The air (forced by blower or ram effect) passes 
through and/or around the heater core and Boe 
through various outlets. 


Several doors determine the amount of air passing 
through the heater core and the particular outlet(s) 
through which it discharges. The numberof doors used 
and the manner in which they are actuated differ 
according to the particular system function. Two control 
levers ‘(function and temperature) determine location of 
discharge air and temperature. | 


Blower Switch 


Battery voltage is delivered directly to the blower | 


motor whenever the ignition switch is on. Blower motor 
speed is controlled by the blower motor resistor through 
three separate circuits. Various positions of the blower 
motor switch energize these circuits. 


“When the blower switch is moved to the blower 
speed selected, a. circuit is completed to . ground. 
Current flow from the battery to the blower motor, 
blower motor resistor, and blower motor switch 


operates the blower motor. The different blower motor . 


speeds result from the amount of resistance in each of 


the circuits. Greater circuit resistance results in slower - 


motor speed. 


When the blower switch is moved to the HIGH speed 
position, a separate circuit is completed. The high 
speed circuit is completed directly from the blower 
motor, through the blower switch to ground. This circuit 
allows full battery vonage Sie! maximum moe 
motor speed. | 


Safety Precautions 


Whenever components in the engine compartment or 
instrument panel areas are being serviced, the battery 
ground cable must be disconnected to eliminate the 
possibility of electrical shorts, burned-up wiring, and 
fires. Extreme care must be exercised when performing 


electrical tests where the battery must be connected to 
operate the system. 


Carbon monoxide is colorless, odorless and 
dangerous. If it is necessary to operate the engine with 
the vehicle in a closed area such as a garage, always 
use an exhaust collector to vent the exhaust gasses 
outside the closed. area. i. 


DIAGNOSIS AND TESTING - 


Various tests checking heater system operations are 
included below. In addition to these -tests, visual 
inspection of all. heater system, components and — 
connections,.including inspections for air leaks in the 
body should be made to ensure proper amiaaiaal 


Visual Check—Blower 


Check to see that all blower motor connections are 
correct including proper ground of the system. Check 
the resistor connection at heater case and the heater 
fuse. Also check the connection at the rear of the 
blower .switch located on the control assembly... 
Loose Blower Wheel Test 


Place the blower switch in HIGH position. If airflow is 
not evident but the motor can be heard, the blower 
wheel may not be secured to the motor shaft. Do not: 
replace the blower motor unless the unit oe the . 
current draw test. 


Blower Motor Current. Draw Test 
Heater System 

Refer to Section 36- 25, Heater System. 
Blower Motor Voltage Test 


Heater System 
Refer to Section 36-25, Heater System. 


Blower. Switch Continuity Test 


Refer to appropriate electrical schematic (Fig. 1). 
Check for continuity between connected terminals with | 
a self-powered test lamp or an ohmmeter as shown on . 
the schematic. Check terminal continuity at every lever | 
position. The lamp should go on 10 each connected 


pair of terminals. 


If the ohmmeter moves or the test lamp lights, the 


Circuit is closed. If the ohmmeter moves only slightly, 
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the circuit may have high resistance due to a loose 
connection. 3 


Open Circuit Test — 


On all electrical circuits, continuity must exist from the 
source of power (battery), to the unit where the power is 
used, and back up to the source of power (ground). 


An ohmmeter or self-powered test lamp, connected 
between any two points of a circuit will show whether 
the circuit is open or continuous. ~ | ) 


If the meter does not move or the lamp does. not light, 
the circuit is open.. , 2 7 | 


lf the meter movement is slight, high resistance is 
indicated. : i 
Bleeding Air From Heater Core 


Remove the hose at the outlet connection of the 
heater core (hose leading to the water pump). Allow any 
trapped air to flow out. When a continuous flow of 
coolant is obtained, connect the hose to the core. Do 
not overtighten heater hose clamps. — 


Heater Core Leak Test 
Inspection | 


1. Inspect for visible evidence of coolant leakage at 
| the hose to heater core attachments. A coolant 


leak at the hose could follow the heater core tube 


_ to the core and appear as a leak in the heater core. 


2. Check the system for loose heater hose clamps. 
The clamps should be tightened to 1.81-2.49 N-m 
(16-22 in-Ibs). © | | 


3. If leakage is found and the hose clamps are tight, 


check the heater core tubes for distortion.. Severe 


distortion of the tubes could cause leakage at the . 


_ hose connection. 
Pressure Test 
1. Drain the cooling system. 


2. Disconnect the heater hoses from the heater core 
tubes. —_, | 


3. Install a short piece of heater hose (approximately 


100mm or 4 inches long) onto each heater core 
tube (Fig. 2). | 


TERMINAL LOCATION ON SWITCH 
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FIG. 1 Blower Switch Continuity Test 
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4. Fill the heater core and hoses with water and 


install Plug (BT-7422-B) and Adapter (BT-7422-A) 
Fig. 3 from Radiator Pressure Tester 021-00012 or 
equivalent in the hose ends (Fig. 2). Secure the 
hoses to the heater core, plug and adapter with 
hose clamps. | | 


5. Attach Radiator Pressure Tester 021-00012 or 
equivalent to the adapter (Fig. 4). Close the bleed 
valve at the base of the gauge and pump 207 kPa 
(30 psi) of air pressure into the heater core. 


6. Observe the pressure gauge for a minimum of 
_ three minutes. The pressure should not drop. 


7. - lf the pressure does. not drop, no leaks are 
‘indicated. : | oo | 


8. If the pressure drops, check the hose connections 


at the core tubes for leaks. If the hoses do not 
leak, remove the heater core from the vehicle and 
test the core as outlined under Bench Test. 


Bench Test 
1. Drain all coolant from the heater core. 


2. Connect the 100mm (four inch) test hoses with 
plug and adapter to the core tubes. Then, connect 
Radiator Pressure Tester 021-00012 or equivalent 
to the adapter (Fig. 5). . 


3. . Apply 207 kPa (30 psi) of air pressure to the heater 


- core with Radiator Pressure Tester 021-00012 or 
-equivalent, and submerge the core in water. 


4. If a leak is observed, repair or replace the heater 
core as necessary. : 


Heater Core Back-Flushing 


- All engine cooling system flushing and back-flushing 
must include a separate back-flushing of the heater or 
A/C system heater core Separate flushing or back- 
flushing of the engine cooling system and heater core 
prevent engine cooling system particles from clogging 
the heater core tubes and reducing (or eliminating) 
coolant flow through the heater core. 


The heater core must be back-flushed separately 


- from the engine cooling system for proper back-flush 


water flow direction through the heater core. 


The correct heater core back-flushing procedure is as 
follows: ~ | 





. COMPONENT TESTING PROCEDURE 


Connect Self-Powered | Move Control | A Good 
* Test Light or ’ to Each Switch Will 
Ohmmeter to Terminals ' Position - indicate 


Lo — Open Circuit 
Medium 1 Closed Circuit | 
Medium 2 , Open Circuit 
Open Circuit 
Open Circuit 

’. Medium 1 | Closed Circuit 

Medium 2 Closed Circuit 

al! Open Circuit 

2,10 Open Circuit 
' Medium 2 Open Circuit 

Medium 1 Closed Circuit 

Hi Closed Circuit 
; Lo Open Circuit 
Medium 1 Open Circuit 
Medium 2 Closed Circuit 

Hi 










260 R/O (1) 
‘2 and 
57 BK (2) 


Lo : 


269-O/BL (4) 


and . 
57 BK (2) 





752 Y/R (4) 
and 
57 BK (2) 


261 O/BK (5) 
‘and. 


57 BK (2) 





Closed Circuit 
CCL 325 


} ab 


“A : a 
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| Diagnosis Guides | 


CONDITION 7 POSSIBLE CAUSE "RESOLUTION 


insufficient, erratic, or no heat or | Low radiator coolant level due to: Check radiator cap pressure. 
defrost. Coolant leaks. Replace if below minimum pressure. 
































Thermostat. 










hoses. 
Blocked air inlet. 





Disconnect the heater core outlet heater hose from 
the water pump fitting and install a female garden 
hose-end fitting adapter into the end of the outlet 
heater hose. Secure with a hose clamp. 


Connect the female garden hose-end of the outlet 
heater hose to the male end of a water supply 
garden hose. 


Disconnect the heater core inlet neater hose from 
the engine block fitting. Allow inlet hose to drain 
onto the ground or into a floor drain. 


‘Turn the water supply valve on and off several 
times so that the surge action will help to dislodge 
larger stubborn particles from the heater core 
‘tubes. Allow full water pressure to flow for 
‘approximately five minutes. 






Engine overheating. 


Loose fan belt. Replace if cracked or worn and/or 
= oe adjust belt tension. | 


Fill to specified coolant level. 
Pressure test for engine cooling 
system and heater system leaks. 
Service as required. 








Remove bugs, leaves, etc. from 
radiator or condenser fins. 


Check for: 
Loose fan belt _ 
Sticking thermostat 
~ Incorrect ignition timing 
Water pump impeller damage » 
Restricted cooling system 


Service as required. 





Check coolant temperature at 
radiator filler neck. If under 170°F, 
replace thermostat. See Group 27 for 
complete testing. 






Plugged or partially plugged heater Clean and backflush engine econ. 
core. system and heater core. | 
_ | Loose or improperly adjusted control Adjust to specifications. 7 
cables. | . 4 : 


Kinked, clogged, collapsed, soft, 
swollen, or decomposed engine 
cooling system or heater system 



















Replace damaged hoses and 
backflush engine cooling system, 

then heater system, until all particles 

have been removed. 





Check cowl air inlet for leaves, 
foreign material, etc. Remove as 
required. 


Check internal blower inlet screen 
(on vehicles so equipped) for leaves — 
and foreign material. 


CK5870-2B 


Remove the hose clamp and female garden hose-. 
end adapter from the end of the outlet heater hose. 
Install the outlet heater hose onto the water pump 
fitting. Secure with hose clamp. 


Connect the inlet heater hose onto the engine 
block fitting. Secure with hose clamp. 


Fill the cooling system, as described in Section 
27-02, Cooling System Service, with the specified 
coolant mixture of 50/50 Premium Cooling System 
Fluid E2FZ-19549-AA (ESE- -M97B44-A) and water 
or equivalent. 


Test the system for proper heater performance 
under the specified engine ‘cooks system 
conditions. 
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POSSIBLE CAUSE RESOLUTION 


Blower does not operate properly. Blower motor. 7 Connect a #10 gauge (or larger 
Check fuse. - ee diameter) jumper wire directly from 
7 _ ) the positive battery terminal to the 

positive lead (orange wire) of the 
blower motor. If the motor runs, the 
problem must be external to the 
motor. If the motor will not run, 
connect a #10 gauge (or larger 
diameter) jumper wire from the motor 
black lead to a good ground. If the 
motor runs, the trouble is inthe — 
ground circuit. On vehicles with 
ground side switching, check the 

, blower resistor, the blower switch and | 
the harness connections. Service as 
required. If motor still will not run, the 
motor is inoperative and should be 
replaced. | 













































Blower resistor. .] Check continuity of resistors for 
opens or shorts (self-powered test 


lamp). Service or replace as required. 





















Biower wire hamess. Check for proper installation of 
harness connector terminal 


connectors. 
Check wire-to-terminal continuity. 


Check continuity of wires in hamess 
for shorts, opens, abrasion, etc. 
Service as required. 















Check blower switch(es) for proper 
contact. Replace switch(es) as 
required. 


Blower switch(es). 








Repair or repair system components, 
as required. 


Vacuum leak. | tle 
Loose or disconnected vacuum hose. | 
Damaged vacuum motor. 
Misrouted vacuum connections 


Vacuum motor system 


CK5871-2D 


RADIATOR PRESSURE 
TESTER-021-00012 


; ADAPTOR 


3 G,"" 
Pn | 

Ua HEATER HOSE PLUG 

, Yo CHE —— BT-7422-8 
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FIG. 2 Heater Hose with Plug and Adapter Installed FIG. 3 Radiator Pressure Tester 021-00012 with Heater 
| Hoses and Clamps 
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SPECIAL SERVICE TOOLS | 


ROTUNDA EQUIPMENT => —_ — 
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RADIATOR PRESSURE’ 777 
| \ TESTER-021-00012 oy, 
A” Kaie7-16 | 


FIG. 4 Radiator Pressure Tester 021-00012 Installed | 
for Pressure Test | , a 7 


RADIATOR PRESSURE 
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ADAPTER ee oy ee 
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FIG. 5 Heater Core Bench Test 
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VEHICLE APPLICATION 
E-150 through E-350 Models. 


DESCRIPTION 


Heater and Ventilation System 


The heater is a blend air type which receives its 
outside air supply from the cowl inlet. The heater control 
assembly is located in the instrument panel to the right 
of the steering column. It includes a blower switch which 
provides four operating speeds. The control assembly 
also includes two levers. One is provided to allow 
temperature selection between the extremes of COOL 
and WARM; the other provides for functional selection 
between OFF, VENT, HEAT, MIX, and DEFROST. Refer 
to Figure 1. 


Ventilation is delivered through the instrument panel 
registers when the function lever in the control 
assembly is set in the VENT position. (Fig. 1.) In the 
VENT position, the outside/recirc door is open to the 
outside with no vacuum being applied to the door 
vacuum motor. The air coming in through the cowl is 
discharged through the panel registers. A small amount 
of this input is diverted to the floor area. (The A/C 


compressor will not be operating when the control lever | 


is in the VENT position.) 


In the FLOOR position, the outside/recirc. door is 
open to the outside airflow with no vacuum being 
applied to the door's motor. Air is discharged through 
the floor outlets with a small amount going to the 
defroster nozzles. 


In the MIX position, outside air is discharged through 
the GaNoster nozzles and the floor outlets. 


In the DEFROST position’ puiside air is discharged 
through the defrosters with a small ameunt going to the 
floor outlets. | 


In the OFF position, all doors are in the vacuum- 
applied position with the exception of the PANEL/ 


DEFROST door. 


When the temperature Sortie lever in the control 
assembly is moved between the COOL and WARM 
positions, a temperature control cable moves the 
temperature blend door, which directs a portion of the 
total air input through the heater core. As_ the 
patents of air exposed to the core increases, the air 
temperature at the outlets to the passenger 
compartment also increases. Figure 2 illustrates airflow 
through the system. 


MAJOR COMPONENTS 


‘Control. Assembly 


Refer to Fig. 3 


When the function selector lever is moved to: any of 
its five positions, the appropriate ports in an eight-port 
vacuum selector valve are actuated. This valve controls 
the distribution of vacuum to the motors which operate 
the following doors: 


e Outside/Recirc 
e Floor/Defrost 
e. Panel/ Defrost 


The function selector lever also controls blower 
operation. When the lever is in the OFF position, the 
4-speed blower switch will not operate. 
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FIG. 1 Typical Heater-Ventilatiori Control ere 


Temperature Selector Lever 


The temperature selector lever actuates. a control — 
cable which operates the temperature blend door. The. 


blower motor will operate at low, medium low, medium 
high, or high speed, depending upon selection. The 
function selector lever must-be in the OFF position if no 
blower operation is desired. 


Blower Motor Resistor 


A resistor with a thermal limiter is mounted in the 
scroll area of the evaporator (heater) case. It is used in 
conjunction with the blower motor switch to obtain the 
desired fan speed. The thermal limiter in the switch 
assembly serves as a temperature ‘sensitive fuse. 


Auxiliary Heater System 

Refer to Section 36-70 Side- Mounted Auxiliary A/C 
and/or Heater, pysiems for allservice eLDieeauiee: 
ADJUSTMENTS | 


Temperature Control Cable 
1. Set temperature selector lever in COOL position. 


2. Remove cable from: retaining clip on top of 
evaporator (heater) case. Do not disconnect cable 
from yellow crank. 


3. Rotate yellow crank counterclockwise until 
_- temperature blend door seats. 


puuaeeeee. HI 


@ 
OFF VENT FOR mix REAR ° 


a py! 


' CCL 2980-A 


4." ‘Check to be sure the temperature selector lever is 
in COOL position. Then, install cable housing into 
its retaining clip by pushing it from the top until it 
Snaps in place. 


5.. Set blower switch on HIGH. Move temperature 
lever through its range to verify that cable 
adjustment is satisfactory. Repeat.Steps 1 through 
4 if further adjustment is needed. 


DIAGNOSIS AND TESTING 


Blower Motor Voltage Test 
Refer to Figure 4. 


The heater system. blower motor electrical circuit 
uses ground side switching. When performing blower 
motor voltage tests on systems with ground side 
switching, the voltage reading must be taken across the 
motor wires. | 


Test Procedure 


1. Place the temperature selector lever in WARM 
position. 


2. Place function selector lever in the FLOOR 
position. . 

3. Insert probes of a voltmeter into wire holes of the 
‘motors two hardshell connectors and make 


contact with wire terminals. Measure aaa drop 
across motor. 
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4. With engine running (battery voltage approximately 
14.2 volts), the voltage reading should be within 
the specified range for each blower switch 
position. Refer to blower switch chart of the 
electrical wiring diagram for specifications. 


Blower Motor Current Draw Test 


1. Separate blower motor ground (black) wire at 


blower: motor resistor. 


2. Connect positive (+) ammeter lead to female | 
spade connector and negative (-) ammeter lead D 


resistor terminal. 


3. Place temperature asleciar lever in mid-position 


and the function selector lever in the HEAT 
position to turn blower on. | 


4. Turn ignition switch to ON position. 


5. With a fully charged battery, blower motor current 
draw (amps) should be approximately as indicated 


for each blower speed in blower switch chart of the . 


electrical wiring diagram (Fig. 4). 


- Vacuum System Tests | 


To test the A/C- heater control system, start the 
engine and move the function selector lever slowly from 
one position to another. A momentary hiss should be 
heard as the function selector lever is moved from one 
position to another indicating that vacuum is available at 
the control assembly. A continuous: hiss at the control 
assembly indicates a major leak somewhere in the 
system. It does not necessarily indicate that the teak is 
at the control assembly. 


If a momentary hiss cannot be heard when the 
function selector lever is moved from one position to 
another, check for a kinked, pinched, or disconnected 
vacuum supply hose (Fig. 2). Also inspect the check 


‘ BLOWER MOTOR 


To | | 
DEFROSTER pi cep To 


FLOOR/DEFROST | A ‘DEFROSTER 
DOOR 


TO INSTRUMENT 
PANEL REGISTERS 
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FIG. 2 Heater System Airflow 
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valve between the intake manifold and the vacuum 
reservoir to be sure it is working properly. 


If a momentary hiss can be heard when the function 


selector lever is moved from one position to another, 


vacuum is available at the control assembly. Then, 
cycle the function selector through each position with 


- the blower on HI and check the location(s) 1m which . 
_air.is being discharged. 


‘The <airflow schematic in Fig. 5 indicates whether 


vacuum or no vacuum is being applied and shows the 


physical position of a door in response to the existing 
vacuum conditions. The vacuum diagram in Fig. 
traces the vacuum lines from the selector switch to the © 
motor each operates. If a vacuum motor fails to operate, 
the faulty one can be identified easily because airflow 
will not follow its intended course. 


If a,vacuum motor is inoperative, check its operation 
with Rotunda Vacuum Tester 021-00014 or equivalent. 
If the vacuum motor operates properly, the vacuum 
hose is probably pinched, kinked, disconnected or nds a 
hole (Fig. 5). | 


REMOVAL AND INSTALLATION | | 


Control Assembly 
“ Removal. 


fe Remove trim applique. 


2." Remove four screws retaining. control eel) to 
mounting bracket. Refer to Figure 3. 


3. Carefully pull control assembly from opening in the 
mounting bracket. : 


4. . Disconnect electrical connectors from blower 
-switch(s), vacuum selector, and illumination bulb. 


5. Remove push-on vacuum harness ‘retaining clips 


from vacuum selector. . 


6. Disconnect vacuum naimnes: from vacuum 
selector. 


' 7. ~ Remove temperature control cable. from control 


assembly. Disconnect bullet-type cable retainer 
- from bracket using Control Cable Removal. Uo 
. T83P-18532-AH or equivalent (Fig. 6), 
needienose pliers to compress retaining ears. The 
cable ''S" bend is removed from bottom side of 
_, the lever by rotating the cable wire 90 degrees to 
the lever. 


Installation 


1: Connect temperature contro: abla to control 
"assembly (Fig. 6). 


2. Connect vacuum harness to vacuum selector and 


retain with two push-on clips. 


3. Connect electrical connectors to blower switch(s), 
vacuum selector valve and. illumination bulb wire 
‘and socket assembly. : 


4. Carefully position control assembly to mounting 
bracket and install four retaining screws. — 


5. Install applique. 


6. . Adjust the control cable as outlined under 


_Adjustments, Temperature Control Cable. 
Blower Switch | ae 


Removal 
1. Remove knob from blower switch. ° 
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CONTROL ASSY 
ILLUMINATION BULB 
CONNECTOR. 






MAIN SYSTEM 
BLOWER SWITCH 


TEMPERATURE 
_. SELECTOR LEVER 


FUNCTION SELECTOR — 
LEVER 
ty 


AUXILIARY 
SYSTEM BLOWER 


Swen re CCL 2982-A 
FIG. 3 Control Assembly . 

“2. Remove trim applique. | 7 2. Remove four screws. retaining control assembly 
3. Remove four screws retaining control assembly mounting bracket to instrument panel. _ 
mounting bracket to instrument panel. 3. Carefully remove control mounting bracket and 
4. Carefully remove control mounting bracket and control assembly from instrument panel opening. 
| control assembly from instrument panel opening. 4. Disconnect wiring connector from vacuum selector 
5. To remove blower switch, disconnect wiring valve. | a 

connector from blower switch and remove one 5 Remove two push-on vacuum harness retainer 
screw retaining switch mounting bracket to control clips from vacuum selector and disconnect 
assembly. | harness from valve. | | . 
Installation =—_ | | 6. Remove two screws retaining vacuum selector 
1. Position blower switch and bracket on the control valve to control assembly. Remove vacuum 
assembly and install one retaining screw. selector valve (Fig. 7). 7 
2. Connect wiring connector: to blower switch. installation a: rn 
3. Position control assembly and bracket in 1. Position temperature lever at LH side of slot and 
| - instrument panel and install four retaining screws _ the function control lever approximately 9.5mm 
(Fig. 3). | | (3/8 inch) from LH side of slot. a 
4. Install trim applique. os 2. Position vacuum selector valve onto control 
5. . Install knob on switch. S° ae % assembly, engaging selector lever arms with | 
< 4 me ce | selector valve. Install two retaining screws. 
Vacuum Selector Valve 3. : Connect vacuum harness to selector valve and 
Removal . & | retain with two pushnuts. 
1. Remove instrument panel trim panel. 4. Connect wiring connector to selector. 
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BEHIND INSTRUMENT PANEL 
CENTER OF VEHICLE 


FIG. 4 Heater Electrical Wiring Diagram 


5. Position control assembly and bracket in- 
. instrument panel. Install four retaining screws. 
6.- Install trim panel. — 


Heater Core _ 


Removal 


1. Remove inlet and outlet hoses from heater core in 
the engine compartment. Plug hoses with a 


suitable 15.87mm (5/8- inch) plug. 


2. Remove two screws. retaining modesty pane! to 
: underside of instrument panel. 
Remove modesty panel. 
4. Remove four screws from heater core. cover 
- located on the LH side of the case underneath 
_ instrument panel (Fig. 8). : 
5. Remove heater core cover. _— 


TERMINAL CONTINUITY [CURRENT DRAW, [CURRENT DRAW, 
BLOWER SPEED CONNECTIONS VOLTS | 
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BLOWER SWITCH 2 C1116 


COMMON TERMINAL . 
‘ 2 57 | BK 


O/B 


= G202 
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TO 
BLOWER | 
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RESISTOR 

(FRONT A‘C) 


PART OF 
194885 HARNESS 


PART OF 
19A885 HARNESS 


269 BL/R 
- 57 BK 


BEHIND. INSTRUMENT PANEL 
RIGHT OF COLUMN 


. PART OF HARNESS 
0500-14489-AB - 14401 - 
TO 
“BLOWER 
MOTOR . 


261 
515 


BET. MAIN BLOWER MOTOR 


AND 
BLOWER RESISTORS 


‘Remove | screw and retaining bracket at bottom of 


heater. core. 

7. Remove heater core and Seal from case. 

installation 

1. Position heater core and seal esac into heater 
case. Install core retaining bracket and screw. 

2. Position heater cover and install four. retaining 
Screws. : 

3. Install modesty panel.on instrument panel. Install 
‘two retaining screws. 

4. Remove plugs from heater hoses. 

5. Install heater hoses on heater core using clamps. 


Fill cooling system to specifications. Refer to 
_ Section 27-02, Cooling System. Service. ; 


Blower Motor and Wheel Assembly 
1. Disconnect blower motor wiring connector (Fig. 9). 
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REMOVAL 


(2) PUSH TOOL OVER 


TOOL T83P-18532-AH CABLE ENO RETAINER 


CABLE END 

RETAINER 7 

@).PULLCABLE 
FROM BRACKET . 


@ POSITION TOOL : INSTALLATION | 
OVER CABLE WIRE a, CABLE WIRE 
G@) PUSH CABLE END RETAINER INTO 


" BRACKET UNTIL LATCHED WITH BRACKET 





FIG. 6 Temperature Control Cable Removal and installation 


2. Remove four screws retaining blower motor 2. Install four retaining screws. 
mounting plate to evaporator case assembly. 


3. Remove motor and wheel assembly from 3: Connect electrical wiring connector to blower 
evaporator case. ) . ; motor. | 


4. _ If the wheel is to be used on the new motor, install 4 
it on motor shaft so that distance from mounting 


Check: blower motor for proper operation. 
plate to base of wheel is the same as the old motor 7 


installation. — Instrument Panel 
installation es, eee 
: | = NOTE: It will be necessary to remove and instail the 
1. . When wheel is properly: installed on new motor, — instrument panel to service some components in the 
insert wheel into evaporator case and align locator heater systems. Refer to Section 45-61, Instrument 


pins with the holes in the base plate. — Panel and Pad. 
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TEMPERATURE 
CONTROL LEVER 


AUXILIARY SYSTEM 
‘ BLOWER 
SWITCH . 


FIG. 7 Vacuum Selector Valve 


Air Ducts 


To remove the heater outlet LH duct, it is necessary | 


to remove the instrument panel cluster as outlined in 
Section 33-51, Instrument Cluster and Printed Circuit. 


LH Register Duct 
Removal 


1. Remove retainer attaching LH register duct to 


center register duct (Fig. 10). 


2. Pull LH register duct from center register duct. 


installation 


1. Position LH register duct to center register duct 
and align retainer holes. 


' 2. Install retainer that attaches LH register duct to | 


center register duct. 


Center Register Duct 
Removal 


1. Remove instrument panel. Refer to Section 45-61, 
: Instrument Panel and Pad. 


2. -Remove LH register duct as outlined. 


3. Disengage vacuum harness locator tab from 
center register duct. | : 


4. Remove.one retainer attaching center register duct 
to plenum. | 
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5. Remove one nut retaining heater air outlet duct, LH 
heat duct and center register duct support braces 
to brake pedal support (Fig. 10). | 


6. Disengage center register duct support brace from 
Clip bolt and remove center register duct. 


Installation 


1. Position RH end of the center register duct to 
- plenum and support brace at LH end of duct to clip 
bolt. | , 


2. Install LH heat duct support brace on the clip bolt 
and install retaining nut. 


3. Install retainer attaching center register duct to 


plenum (Fig. 10). . - 


4. Connect vacuum harness locator tab to center 
register duct. 


5. Install LH register duct as outlined. _ 
6. Install instrument panel. Refer to Section 45-61, | 
Instrument Panel and Pad. 


Heater Ducts 

Removal ; Ss Ai pets Boaa) 

1. Remove instrument panel: Refer to Section 45-61, 
Instrument Panel and Pad. | : 


2. Remove one nut attaching LH heat duct, floor 
outlet duct and center register duct support braces 
to brake pedal support (Fig. 10). = | 


3. Disengage wiring harness locator tabs and vacuum 
harness locator tab from heater air outlet duct. 
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HEATER CORE 
COVER 
- 18N276 - 


FIG. 8 Heater Core Cover Removal 


4. Remove on retainer attaching LH heat duct to 
heater air outlet duct and remove LH heat duct. 


5. Remove one retainer attaching heat duct to — 


plenum (Fig. 10). . 


6. . Disengage heater air outlet duct support brace 
; from clip bolt on brake pedal euPpOl Remove 
heater air outlet duct. 


Installation 


1. Position RH end of heater air outlet duct to plenum 
and support brace at LH end of duct to the oe bolt 
on the brake pedal support. 


| 2. Place center register duct support brace on the clip 


bolt over heat duct brace. 


33, Position LH heat duct to the heater air outlet duct 


and the support brace to the clip bolt. 


4. — Install nut retaining three support braces to the clip: 


- bolt. (Fig. 10). 


5. Install one retainer attaching heat duct.to plenum 
and one retainer attaching LH heat duct to heater 
air outlet duct. 


6. Install wiring harness and vacuum harness locator 
tabs in their respective location on the heater air 
Outlet duct. 


7. Install instrument panel. Refer to Section 45-61. 


- Instrument Panel and Pad. 


Plenum Chamber 


The plenum chamber is located’ nee the instrument | 
panel on top of the blower motor housing. For servicing 


the plenum-chamber, vacuum harness, and plenum 


CCL 2977-A 





doors, it is necessary to remove the instrument panel as 
outlined in Section 45-61, Instrument Panel and Pad. It 


is not required to remove the instrument panel to 


service the vacuum motors. attached to the eon (Fig. 
2 141).. 


Heniowal 


1. Disconnect vacuum hoses from panel/defrost 
vacuum motor and floor/defrost vacuum motor. 


2. Remove one retainer attaching center register duct 


to plenum and one retainer attaching heater air 
outlet duct to the plenum. | 


3. Separate plenum from evaporator-heater nisin: 
center register duct, and heater air oun duct and 
remove plenum. 


4. Remove panel/defrost and floor/defrost vacuum 
motors from plenum. , 


~ Installation 


1. Install panel/defrost and floor/defrost vacuum 
motors on plenum (Fig. 12). . 


2. Position plenum to center register duct, Reale: air 
outlet duct and evaporator-heater housing. Ensure 
clip on plenum is hooked over. flange on 
evaporator-heater housing. — 


3. Install one retainer attaching center register. duct 
and one retainer attaching heater air outlet duct to 
plenum. (Fig. 10). 


4. Connect blue vacuum hose to top (end of floor/ 
defrost vacuum motor. 
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A/C. BLOWER MOTOR ASSY. 
- 19805 -. 


FIG. 9 Blower Motor and Wheel Assembly 


8. Connect yellow vacuum hose - to top (end) of 


panel/defrost vacuum motor and red vacuum hose 
to side. of panel/defrost vacuum motor. 


6. “Install instrument panel. Refer to Section 45-61, 
Instrument Panel and Pad. i | 


7. Check system. for proper operation. 
Outside-Recirculating Alr Door Vacuum 
Motor | | . 
Removal . 


1. Remove two screws retaining motor to evaporator 
' heater housing (Fig. 13),  ———- on ' 


2. Carefully pry vacuum motor arm off 'rosebud'' clip 
-* on door crank. | : | 


3. Disconnect vacuum hose from outside/ 
recirculation vacuum motor. Remove motor. | 
Installation . | | 


4. Snap vacuum motor over "rosebud" clip on door 
crank. a | | a 
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“AIC EVAPORATOR CASE 
TO DASH PANEL 


. "3 LOWER GASKET’ _ 
-19B862- 
: tr HEATER 7 


APPLICATION 
= 18B488 - 


RESISTOR ASSY. - 
+ 194706 - 


A/C BLOWER HOUSING 
TO BLOWER MOTOR 

; TUBE 

BLOWER MOTOR - 194786 - 


- ELECTRICAL CONNECTOR 
: CCL 2975-A 


-2. Connect vacuum hose to vacuum motor and 


position motor to evaporator-heater case. — 


3. Install two screws retaining vacuum. motor. | 
4, Install a new pushnut (Part No. 383358-S) or 


equivalent retaining motor arm on door crank. arm, 
if necessary. = —- ~ | 


5. Check system for proper operation. | 


Defroster Nozzle _ 


To remove the defroster nozzle it is first necessary to 
remove: the instrument panel. Refer to Section 45-61, 
Instrument Panel and Pad. Remove heater ducts and 
register ducts as outlined. -- | _ 


‘Removal 


Refer to Fig. 10. 


1. Remove two screws retaining defroster nozzle to 
_ @ach defroster opening near windshield. | 


2. Pull defroster nozzle from plenum and remove 


from vehicle. = 
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INSTRUMENT 
PANEL 
(REF.) 


DEFROSTER 
NOZZLE 
ASSY. © 


- 18A490 - 


A/C EVAPORATOR 
INSTRUMENT 
HEATER OUTLET PANEL CENTER DUCT 
DUCT ASSY. ASSY. 


- 18C297 - - 190633 - 


FIG. 10 Heater Duct and Defroster 


Installation 


1. Position defroster nozzle on plenum and -the 


defroster openings. . 


. 2. Install two screws retaining defroster nozzle to — 


_each defroster opening. 


3. Install register ducts and heater ducts as outlined 
in this Section. 


4. — Install instrument panel. eter to Section 45- 61, 
Instrument Panel and Pad. 


5. Check system for. proper operation. 

Register Louver Assembly 

Removal | | 

1. . Insert a thin-blade screwdriver under the retaining 


tab (Fig. 14) and pry tab toward louvers until it 


clears the hole in register assembly. 


2. Pull louver end out from register opening only 
- enough to prevent the louver pivot from going back 
into pivot hole. 


3. Repeat Step 1 for other retaining tab and pull 
louver assembly from hal opening: 


Installation 


The pivots on each end of some. louver assemblies 
are different diameters and. therefore determine the 


installed position. Other louvers have an arm extending 


inward on one end of the louver assembly. This end of 
the louver should be installed in the register assembly at 
the same end as the. ‘faised boss in the cee 
assembly. 


1. eoeen louver assembly into. register opening. 


- PANEL DEFROST. 
0 


DOOR. 
VACUUM MOTOR _ 





- CCL 2971-A 


2. Depress retaining tabs and push louver assembly. — 


into register opening and engage tabs in pivot. on 
holes: | es 


Right Register Assembly 
1. - Remove louver assembly from register assembly. 


2. Using a small-blade screwdriver or similar tool, pry 
- register retaining tabs toward register . peels — 
- Push adapter retaining tabs: out of the LH and R 
sides of register housing. Then, pull register from 
ot laliaalie panel opening and ba eaal duct (Fig. 7 
15 , 


Installation 


1. Position register assembly in the instrument panel | 
_. opening. When louvers move to the right when 
closing, register. installation is correct. | | 


2. ° While supporting register adapter, push register . 
spall into instrument panel opening and 
Ek ade duct until register tabs lock into place . 
| ind instrument panel opening veaen and into - 
the adapter. | 


Center Register Panel Assembly 
Removal. (3. oe. 
1... Disconnect battery ground cable. 


2. Remove control knobs from radio shafts, if so 
equipped. 


a Disconnect wire from cigar lighter, if sO equipped. 


4. Unsnap name plate from its recessed location to. 
the right of the ‘registers, if so equipped. 
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FRONT 
PLENUM CHAMBER 
- 19C698 - 


PANEL/DEFROST DOOR PANEL/DEFROST DOOR 


VACUUM MOTOR ASSY. CRANK 


- 18A318 - -° - 190775 - : 


FIG. 11 Plenum Chamber | 


5. ‘Aemove six screws (five ‘without nameplate) 
_ retaining register panel assembly to ‘instrument 
., panel (Fig. 16). - 

6. Pull register panel assembly from instrument panel, 
unsnapping two Clips at the nant end of register 
panel. 

Installation 


1. . Position register sane assembly in the i instrument 
panel and engage two snap clips. _ 


2. Install register panel aeeeroly eres retaining 
_ Screws. | 


_. 3... Install nameplate, if so: equipped. 
4. Connect wire to cigar lighter, if so equipped. 

5. Install control knobs on radio shafts, if so 
| equipped. ; 
6. Connect battery ground cable. 


Left Register Assembly — 


Removal 

1. Disconnect battery cura cable: 

2. ee ignition: lock cylinder and ignition switch 
_  -* .bezel 

3. Remove headlamp switch knob and shaft. Then, 
remove headlamp switch bezel. 


NOTE: FRONT & REAR CHAMBERS 
NOT SERVICED SEPARATELY 


PLENUM CHAMBER 
+ 190639 - 


PANEL DEFROST DOOR ASSY. 
-. 19C802 - . 
(NOT SHOWN - LOCATED INSIDE PLENUM) CCL 2972-A 


4.. Remove knob from windshield wiper switch. 
5. Remove two screws retaining left register panel to 
instrument panel (Fig. 16). 


6. Pull register panel assembly away from instrument 
panel to ae snap clips at top of register 
panel. | 


installation 

1. Position register panel to instrument panel and 

_ push to- engage snap clips. 

2. Install two screws retaining lower edge of register 

| panel to instrument panel. 

3: Install headlamp switch bezel, knob and_ shaft 
assembly. 

4. - Install ignition switch. bezel and ignition switch lock 
cylinder. 


5. Install windshield wiper ‘switch knob. 
6. Connect battery. ground ‘cable. 


Heater Blower Assembly 


There are five tee shoulder pilot studs which pass 
through holes in the instrument panel, located around — 
the edges of a large cutout in the panel. This cutout is 
an opening between the heater blower housing 
assembly (Part No. 18456) on the engine compartment 
side of the instrument panel and the A/C evaporator 
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FIG. 12 Typical Vacuum Motor to Plenum Installation and Vacuum Harness Assembly 


core rear housing assembly (Part No.. 19A583) on the 
passenger compartment side of the panel. Nut and 
washer assemblies draw the two: major components 
together through their gaskets at the instrument panel. 


A disassembled view of the components in the heater 
blower housing assembly is shown in Figure 18. 


The disassembled view illustrates the attaching 


locations of the blower motor resistor assembly and the 


blower housing to blower motor tube. 


Heater Hose Installation 


Figures 19 through 23 illustrate heater hose 
installations for the 4.9L (300 CID), 5.0L (302 CID), 5.8L 
(351 CID), 7.5L (460 CID), and 7.3L (445 CID) diesel 
engines. — 


- Quick Connect/Disconnect Hose: Coupuinge: 


The quick connect and disconnect tools for hoses 
having a quick connect coupling are shown | in Figure 24. 
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VACUUM 
MOTOR 
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A/C & HEATER AIR INLET - 
DOOR LEVER AIR INLET DOOR 
-18K542- | -19A815- 





EVAPORATOR 
CASE 
(REF.). 


-19A812- 


DOOR SHAFT (2 REQ’D) 


- -19A819- 
"(2 REQ’D). 
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FIG. 13 Outside/Recirc Air Door Vacuum Motor 
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Q) ROTATE THE TOOL 
TO PRY PIVOT OUT OF 
RETAINING HOLE. ° 


Q) PRY PIVOT AT OPPOSITE 
END OF REGISTER OUT 
OF RETAINING HOLE. 


heunfatameneonmee 


‘PULL LOUVER ASSY. 

-~OUT OF REGISTER USING — 
LOUVER ADJUSTING TAB 
AS A GRIP. 





CCL 3018-A 


FIG. 14 Louver Removal 


_ REGISTER 
ADAPTER ASSY. 
- 19C780 - INSTRUMENT 
; PANEL 
(REF.) 


REGISTER ASSY. 
- 19893 - 


LOUVER ASSY. 
- PART OF 198339 - 





_ CCL 3019-A 


FIG. 15 Right Register Assembly 
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INSTRUMENT 
PANEL 
(REF.) 


CENTER 
REGISTER 
INSTALLATION 


APPLIQUE 


CCL 3013-A 





FIG. 16 Center Register Assembly 
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APPLIQUE 


INSTRUMENT (REF) 
PANEL 
(REF) 
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FIG. 17 Right Register Assembly | 
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: - ‘eos bs . 


A/C EVAPORATOR CORE REAR HOUSING ASSY. 
(ALSO USED IN HEATER ONLY APPLICATIONS) * 
- 19A583 - 


TANTANBANN; 
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OUTSIDE/RECIRC AIR DOOR 
VACUUM MOTOR 
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PS SSS 
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.. of AIR OUTPUT 
< ~ > 4 TO 
SN AB PLENUM 
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= 
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SSS SA 
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VL LLL 


EVAPORATOR ASSY. 
(WHEN USED FOR A/C 
AND HEATER) 
- 19B55 - : 
AIC 
HEATER BLOWER ASSY. "EVAPORATOR CORE 
(WHEN USED FOR < bs “= LOCATION 
HEATER ONLY) (HEATER ONLY 
- 18456 - _° APPLICATION SHOWN) 


| a if 
BLOWER MOTOR HEATER CORE 
RESISTOR COVER 


BLOWER MOTOR ASSY. - 
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SCREW 
SECURE TO EXISTING 
DRILL DIMPLE IN COWL 


SWITCH, TUBE 
AND HOSE ASSEMBLY 


JUMPER WIRE 
ASSEMBLY 


-97355-S36B- 
(2 REQ'D) 


-97357-S101- 
HOSE _ (2 REQ’D) 
-E6LH-18472-B8- 


CCL 2835-A 





FIG. 19 Heater Hose installation—4.9L (300 CiID— 
_ 6-Cylinder) Engine 
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-18C266- ENG TO LWR HTR CORE TUBE | a -19N617- SUCTION LINE 
-18C266-' UPPER HTR CORE TUBE TO W/P | (5) -19D734- MANIFOLD AND TUBE ASSEMBLY 


-19N651- LIQUID LINE ; grrr 





cy -18C266- ENG TO LWR HTR CORE TUBE | (4) -19N617- SUCTION HOSE 
(2) "-18C266- UPPER HTR CORE TUBE TO W/P (5) '-19D734- SUCTION HOSE MANIFOLD & TUBE ASSEMBLY 
& -19N651- LIQUID LINE = " : ; et 2067-8 





FIG. 21 Heater Hose Instaliation—-5.8L. (351 CID) 8-Cylinder) Engine 
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-18C266- ENG. TO LWR CORE TUBE 


-18C266- UPPER CORE TUBE TO W/P 






-19N651- LIQUID LINE 






-19N617- SUCTION LINE 





-190734- MANIFOLD AND TUBE ASSEMBLY 
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FIG. 22 Heater Hose Installation—7.5L (460 CID) 8-Cylinder 
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) CS OR 
ices. 


-18C266- ENG. TO LWR CORE TUBE 
-18C266- UPPER CORE TUBE TO W/P 


-19N651- LIQUID LINE 


-19N617- SUCTION LINE 


-19972- DISCHARGE HOSE 


-19N617- SUCTION LINE | 


FIG. 23 Heater Hose Installation—7.3L (445 CID) Diesel Engine 
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O-RINGS SPACER COMPLETE ASSEMBLY - | TO DISCONNECT COUPLING 


Se IN TO % IN QUICK CONNECT 390422-S 390420-S - 180535 - 
% IN TO % IN QUICK CONNECT 390423-S 390421-S_ -18D535- CAUTION — ENGINE SHOULD BE OFF BEFORE DISCONNECTING COUPLING 


COMPLETE QUICK CONNECT 
ASSEMBLY CONTAINS THE FOLLOWING: 


2 - O-RINGS (SILICONE FLUID) 
1- SPACER 

1 - COUPLING RETAINER 

1 - HOUSING 


_ HEATER HOSE 
DISCONNECT TOOL 
Se INCH T85T-18539-AH1 
¥% INCH T85T-18539-AH2 


SILICONE FLUID 


ESF-M99B112-A _ 


COUPLING 
RETAINER 
- 180434 - 


HEATER CORE TUBE 


QUICK CONNECT COUPLING - DISCONNECTED EXTENSION HANDLE 


T85T-18539-AH3 





ALWAYS USE NEW O-RINGS 
WHEN RE-CONNECTING 
TO HEATER CORE TUBES 


COUPLING RETAINER 


NOTE 

LUBRICATE O-RINGS WITH 
ESF-M99B112-A 

SILICONE FLUID 


HEATER HOSE 
DISCONNECT TOOL 


INSPECT SPACER 
FOR CRACKS OR DAMAGE — 


HEATER 
REPLACE IF NECESSARY 


CORE 
TUBE 


FOR CRACKS OR DAMAGE — 


INSPECT COUPLING RETAINER 
@ REPLACE IF NECESSARY 


HEATER 
HOSE 
ASSEMBLY 


PUSH HEATER HOSE ASSEMBLY TOWARDS HEATER CORE 
TUBE TO ENSURE LOCKING TABS ARE FULLY EXPOSED, THEN 
PUSH TOOL OVER COUPLING RETAINER WINDOWS TO 
COMPRESS RETAINER LOCKING TABS — THEN PULL HOSE 
ASSEMBLY AWAY FROM HEATER CORE TUBE. 

REMOVE TOOL THEN CONTINUE PULLING HOSE ASSEMBLY 
AWAY FROM HEATER CORE TUBE. 


NOTE: WHEN COMPRESSING WHITE COUPLING RETAINER, 
THE TOOL MUST BE PERPENDICULAR AND ON THE HIGHEST 
POINT OF THE COUPLING RETAINER AS SHOWN ABOVE. 


CLEAN HEATER CORE 
TUBE AND LUBRICATE 
WITH SILICONE 


SPREAD RETAINER APART 
TO REMOVE FROM HEATER 
CORE TUBE, AND REPLACE 
WITH NEW RETAINER 


ASSEMBLE FITTINGS TOGETHER BY PUSHING TOGETHER — 
LISTEN FOR COUPLING RETAINER TO SNAP IN PLACE. 


HEATER HOSE 
ASSEMBLY 


TO HEATER 
CORE 


WHEN THE QUICK CONNECT COUPLING IS DISCONNECTED — THE 
WHITE COUPLING RETAINER WILL REMAIN ON THE HEATER CORE TUBE. 
INSTALL NEW COUPLING RETAINER, SPACER & NEW LUBRICATED 
O-RINGS INTO QUICK CONNECT ASSEMBLY HOUSING BEFORE 
RE-INSTALLING HEATER HOSE ASSEMBLY TO HEATER CORE TUBES. 


CCL 2443-A 


PULL ON THE HEATER HOSE ASSEMBLY 





& TO ENSURE QUICK CONNECT-ENGAGEMENT, LIGHTLY 


FIG. 24 Heater Hose Quick. Connect Coupling Tool 
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SPECIFICATIONS 
ELECTRICAL _ OQ) 
System Protection 35 Amp Fuse 
Biower Circuit a in Fuse Panel &-6) | 24 cee! eS 
Blower Motor Current Draw (3) AX 410). 
Switch Setting mp. > ace 
Low | | G | o 
Medium Low | 
Medium High 4) Ko) =“ 
High ux ; 
" Illumination : 2 | \\ 
__Contro| Assembly One ICP-161 Bulb (5) YN 2 
TORQUE SPECIFICATIONS ee 
| Heater Hose Clamps _ - 13 to 18 Ib-in oe ’ 
CL3460-2C E8) . (8) 
. HEATER €2 : 
_. AND/OR A/C : | cs 
35 AMP _ 
The fuse panel is located on the dash panel in 
Passenger compartment left of the steering column. — 
- ' CL3460-2C | 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


021-0014 










: | CK6836-1C 
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VEHICLE APPLICATION 

F-150 Through F- 350, F- Super Duty. and Bronco 
Vehicles. 

DESCRIPTION AND OPERATION 


The heater-ventilation system is a blend air design. 
Outside air is supplied to the system through the cowl 


-.. top grille. This air supply enters the blower housing 


where the blower motor and wheel forces it through or 
around the heater core. Airflow through the plenum 
assembly is determined by the setting of the function 
- control lever in the control assembly. The outlets 
through which air may be distributed into the passenger 
compartment are shown in Figure 1. 


The heater blower assembly includes a polypropolene 
housing containing the following: 


REGISTER 


7 DEFROSTER N m4 
wae : Weete ~ DUCT 


DEMISTER | 


INSTRUMENT 
PANEL | 
REGISTERS (2) 

. (DRIVER'S SIDE) ~ 


FIG. 1 Air Distribution—Heater-Ventilation System 


_ DEFROSTER NOZZLE 





- motor and wheel 
motor resistor 
air door ae 
motor for door operation 


Also included are harnesses required to. energize the 
electrical and vacuum components in the assembly. 


The heater blower assembly is located in the engine 
compartment and connects to the plenum assembly 
located under the instrument panel inside the vehicle. 


7 The case containing the plenum chamber also contains 


the following: 
core 
door 


REGISTER DUCT 


\e% 
yer 


DEMISTER — 





INSTRUMENT 
_ PANEL 
REGISTERS (2) 
(PASSENGER SIDE) 
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door 
blend or 
motors and harness 


The vacuum motors and vacuum harness operate the 
floor/defrost and vent/heater doors. The temperature © 


blend door is operated mechanically by a cable 
attached to the temperature control lever in the control 
assembly. | 


Refer to Figure 1 to identify instrument panel ducts, © 


. floor duct, defroster nozzle, demister and demister 
hoses. 


Figure 2 illustrates the function control lever in each of 


its five positions. The five positions are: OFF, VENT, — 


FLOOR, FLOOR/DEFROST, and DEFROST. The 
direction of airflow through the. system in each of the 
function lever settings is shown in Figure 2. 


The rate and volume of airflow is determined by the | 


setting of the four-position blower’ switch lever. The 


blower switch lever is located near the left edge of the | 


control assembly. The lever settings are: LOW, 


~MEDIUM LOW, MEDIUM HIGH, and HIGH. The switch 


does not have an OFF position. To stop blower 
operation, the function lever must be in its OFF position. 


The temperature control lever moves along the upper 
two slotted openings in the control assembly to indicate 
the amount of cool and/or warm air being directed 
through the system. The function lever moves through 
the lower slotted opening in the control assembly to any 
of the five positions as outlined previously. 


To start airflow through the system, set the function | 


lever in the desired position (VENT, FLOOR, FLOOR/ 
DEFROST, or DEFROST). Set the blower switch in 
either of its four positions (LOW, MEDIUM LOW, 
MEDIUM HIGH or HIGH). 


Temperature Selection 
Depending upon its position, the temperature blend 


door in the plenum chamber directs a given amount of © 


outside air through the heater core to provide a desired 
amount of heat. As the amount of air directed by the 


blend door through the heater core is reduced, less heat | 


will be directed in the passenss CoMmpaniment 


Airflow Distribution 


The position of the function lever in the control 


assembly determines which of the damper doors are 
open, partially open, or closed as described below and 
illustrated in Figure 2. 


the lever is in.the OFF position, the OUTSIDE AIR 
door is closed to'block the entry of air from the cowl 
into the plenum chamber. ° 


the lever is in the VENT seciioht the OUTSIDE AIR. 


door is open and the FLOOR/DEFROST door is 
open. The airflow is directed to the registers in the 
instrument panel. The position of the BLEND. AIR 
_ door, based upon the setting of the temperature lever 
in the control assembly, may be set as desired 
between cool and warm to obtain the desired blend of 
cool or heated air. 


the lever is in the FLOOR position, the OUTSIDE 
AIR door is open. Airflow is directed through the 
TEMPERATURE BLEND door opening, through the 
heater core, past the closed PANEL/DEFROST door, 
and out through the open FLOOR/DEFROST door to 


Heater and Ventilation System 
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the floor outlets. Theré will be an air bleed past the 
closed DEFROST door to the defrosters. 


the lever is in the FLOOR/DEFROST position, the 
_ airflow follows the same path as described for - 


' ~ FLOOR position, except the FLOOR/DEFROST door 


is in the partial. vacuum or mid-position. This allows 


"equal amounts of. airflow to the floor outiet and, 
| defrosters. | 


the lever is in the DEFROST noiton: the FLOOR/ 

. DEFROST door is fully open to the defroster nozzle 
with a bleed amount going poe the closed door to the - 
floor outlet. : 


Function Control Vacuum Circuit 
Figure 3 is a diagram illustrating the vacuum hose 


connections between the vacuum source; vacuum 


motors, and vacuum selector valve. The. diagram also 
identifies the color coding of the vacuum hoses and 


charts the function lever settings and vacuum 


application by vacuum selector eye fen and function. 


Blower Control 


The four operating speeds (LOW, - “MEDIUM Low, 
MEDIUM HIGH, and HIGH) which are controlled by a 
resistor assembly which is connected in series with 
three of the blower switch operating positions and the 


‘blower motor ground (Fig. 4). The MEDIUM LOW and 


MEDIUM HIGH switch positions. on the control 


‘assembly are identified by asterisks rather than word 


callouts. 


With the switch in its LOW position, current don: in the’ 
motor ground circuit passes through three of the coils in 
the resistor. In MEDIUM LOW, current flows. through 
two resistor coils. In MEDIUM HIGH, current flows 
through one resistor coil. In HIGH, current flow in the 
motor ground circuit bypasses the resistor to provide’ 
maximum blower speed. 


DIAGNOSIS AND TESTING 
Blower Motor Voltage Test ca 


1. . Place temperature selector lever in mid- -range 


- position (halfway between COOL and WARM). 


2. Place function control lever in PANEL position (air 
through registers). ) 


3. Insert probes of Rotunda Digital Volt-Ohm Meter - 
007-00001 or equivalent, into connector at rear of 
blower motor and make contact with wire 
terminals. With engine running, measure voltage 
drop across motor. 


4. With engine running (battery voltage approximately 
14.2 volts), voltage reading should be within range: 

| specified for each blower motor lever position. 
. Refer to Specifications. | : : 


Blower Motor Current Draw Test 
1. Disconnect blower motor electrical. wire harness. 


2. Connect Rotunda Digital Volt-Ohm Meter 007- 
00001 or equivalent between left (positive) terminal 
on motor and corresponding terminal of wire 
harness connector. Set meter’ in the AMPS 
position. Connect a jumper wire between right 
(ground) terminal on motor and corresponding 
terminal wire harness connector (Fig. 4). 


3. Place system temperature control lever in the mid- 
range position Dialiyay between COOL and 
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FIG. 2 Heater-Ventilation System Alrflow. 
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FIG. 3 Vacuum Diagram and Selector Test _ eS 3 ° 
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FIG. 4 Heater System Electrical Schematic 


WARM) and function control lever in PANEL - 


position (air through registers). 


.4. With battery fully charged, start engine and operate 
‘blower in all blower speeds. Record current draw — 


for each blower speed. 


5. The current draw for each blower speed should be _ 


within limits shown in Specifications. 


Digital Volt-Ohm Meter and jumper wire. Connect 
the harness connector to blower motor. 


7. Check blower system for proper operation. 
ADJUSTMENTS | 
Temperature Control Cable 


The temperature control cable which links the lever in 


the control assembly with the blend air door cam on the 
plenum assembly operates mechanically. This cable 
or be adjusted, if necessary. The procedure is as 
ollows: 


To determine the need for adjustment: 





_ 1. Move the temperature control lever back and forth 


between the limits of its travel. Listen for the sound 
of the biend air door closing before the lever has 
reached the travel limit. | 


2. If the sound of the door seating is not heard, it is” 
probable that the cable is either improperly 
adjusted or disconnected. 


NOTE: If the temperature control lever cannot be 


moved back and forth, the adjustment pin may have 


been left in the control cam during assembly. | 
To remove the temperature control can adjustment pin: 


1. -Disengage glove compartment door by squeezing 
~ the side with stop and removing pin retaining check | 
strap from opposite side. Allow door to hang free. 


2. Working through glove compartment opening and 
using a mirror for visibility, remove red assembly 
pin from control cam with mechanical fingers or a 

. wire with a hook on the end. 


3. Check for proper control cable operation. 
4. Install glove compartment and door. 
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To adjust the cable: . - REMOVAL AND. INSTALLATION 


1. Disengage glove compartment deer by Squeezing © | 
side with stop and removing pin retaining check Control Assembly 
strap from opposite side. Allow. door to hand free. Removal 


2. Working through glove compartment opening, 1. Disconnect battery ground cable(s).. 


remove cable jacket from metal attaching clip on. 
the top of plenum by depressing clip ‘tab: and 2. Pull the center finish panel away ‘from the 


pulling cable rearward. screws which attach the control assembly to the - 


NOTE: Cable end should remain attached to door cam __.instrument panel. (Refer to Section 45-61.) 


and/or crank arm. - 8. .Remove the four screws. Then, pull the control 
assembly far-enough through the opening in the 


3. | Set temperature control lever to COOL and hold it panel. to allow disengagement of the electrical - 
; y a —.e ‘connectors for: the ‘blower switch ane contro! 
4. . With cable end attached to temperature door cam, _ illumination lamp. 
push gently on cable jacket to seat blend door 4 Disconnect the vacuum. hamess eonneeior atk 
(push until resistance is felt). Install cable into clip _. the vacuum selector valve . on the control 
_ by pushing cable jacket into clip from top sale it “assembly... | | 


snaps into place (Fig. 5). 


5. Operate system to check temperature control. oo essenmy connector. 
SCREW AND RETAINER _ _ TEMPERATURE 
-390278- . + 4 - - CONTROL CABLE 


-180306- 







PLENUM ASSY 
; -18471- 





-19788- 


TEMPERATURE AN : 1 ~~ AS 
_ CONTROL CAM se ‘ ney || ca 
~ =o ey, : 2 ae eee = ; N 
. 
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FIG. 5 Temperature (Blend Air Door) Cable Adjustment | 


instrument panel go gain accessibility to the four. _ 


5. Disconnect. the: vacuum harness from the peau a > 
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6. 
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1, 


6. 
7. 
8. 


‘Wena a screwdriver or iWeselenges: pliers, carefully 
release the temperature control snap-in flag from 
the underside of the control assembly (Fig. 6). 


Rotate the control assembly 90 degrees and 
disconnect the temperature control or from the 
temperature control lever. 


Move. the control assembly away from. the 


| _ instrument panel. | 
Installation -. i re 


Pull the temperature control cable through the 
control assembly opening in the instrument panel 
for a distance: of approximately. 203mm (8 inches). 


Hold the control assembly against the instrument 
panel with the face of the control directed toward 
the. roof of the vehicle. Attach | the temperature 


‘cable ‘to its control lever. . 
“Rotate the control assembly back to the position it 


occupies for insertion into its instrument panel 
opening. Snap the.cable flag into the control 


~ bracket. Be sure that the flag is firmly seated. 
- Connect the wire harness to the blower switch and 


control illumination lamp. Attach the vacuum 
harness to the vacuum selector valve and plenum. 


Position the control assembly into its instrument 
panel opening while being careful that the vacuum 
and electrical harness are eee omer, 


Install the finish panel. 


. Connect the battery ground cable(s). 


Check the system for proper operation. - 


Blower Switch 
Removal | 


1. 


2. 
8. 


Remove the instrument panel center finish panel 
as described in Section 45-61. 


Disconnect battery ground cable(s).. 


Remove control assembly instrument panel as 
outlined. Do not detach cables. 


Remove knobs from blower switch by placing: a 


small screwdriver between knob: spring retainer 


TEMPERATURE 
* CONTROL LEVER. 


HEATER/A/C 
CONTROL ASSY 
-19980- 


FIG. 6 Heater Control Assembly 
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2. 
o 
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? 
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and face of control assembly. Apply pressure to 
knob spring retainer by Pulling « on screwdriver and 
pull knob from switch. 


' Pull control assembly ieeiich instrument panel 
opening far enough to allow somove: of blower 
switch electrical connector. — 

6. . Remove electrical connector from switch by lifting 
* - gnap-lock retainer with a screwarlver and pulling 
on the connector. | 
7. Remove hex-head screw attaching blower switch 
to control assembly bracket. Remove switch (Fig. 
7). 
installation 
1. Insert the switch levee without its knob through its 
~ slotted opening in the control assembly. _— 
2." Install the bracket portion of the switch assembly 
-- over the two locating/retaining nibs ‘in the upper 
surface of the control assembly. Install the switch 
and bracket attaching screw. (Refer to ) Fig. 7). 
3. Install the switch knob. | : 
4. Attach the electrical connector to the blower 
. switch. — 
5: Position the control assembly in its instrument 
panel opening. Then, install its four attaching 

— screws (Fig. 6). 

6. Install the instrument panel finish panel. Refer to 

' Section 45-61. - . | 

7. Connect the battery ground cable(s). 
8. Check the blower switch for proper operation. 
Vacuum Selector Vaive 
Removal 
Disconnect the battery ground cable(s). 
Remove the control assembly from the instrument 
_ panel as described previously. Do not disconnect 

- the electrical cable. . 

Remove the two screws which attach the vacuum 


selector valve to the control assembly. Remove 
the valve (Fig. 8). | 
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FIG. 7 Heater Control Assembly-Disassembled View 


4. 


Remove the two nuts which secure. the. vacuum 
harness to the selector valve, and remove the 
harness. | : 


with stop and removing pin retaining check strap 


‘CCL 3164-A 





from outside. Allow glove compartment to hang 
free. 


3. Working through glove compartment,. remove 
installation temperature control cable housing from clip on top 
| of plenum by depressing clip tab and pulling cable 
1. Install the vacuum harness on the vacuum selector rearward. e | 
ane | ee. ae 4. Working from the bottom of control with a 
2. Position the vacuum selector valve over its screwdriver or needlenose pliers, carefully release 
mounting location on the control assembly. Align temperature control cable snap-in flag. 
the holes and then install the two attaching screws. 5. Rotate control assembly face 90 degrees upward. 
Connect the vacuum harness at the plenum. Be Disconnect temperature control cable and move 
certain that the locking tabs are engaged. ‘the control assembly away from instrument panel. 
4. Position the control assembly in its instrument 6. Disconnect temperature control cable from cam on 
panel opening. Be sure that the electrical and ‘top of the plenum. | 
vacuum harnesses are properly stowed. Install the =7 pull cables away from instrument panel through 
four attaching screws. Refer to Fig. 6. control assembly opening. | 
5. Connect the battery ground cable(s). | Installation | 
6. Start:the engine to provide vacuum. Then, move | 
the function lever to each of its operating positions . oe harcae seal control 
to verify that vacuum. is being distributed properly | 7 
through the selector valve to the applicable 2. Attach wire loop end of cable to the temperature 
vacuum motor. . cam assembly on top of plenum. Ensure that the 
| wire loop coil is up and that the cable is routed 
Temperature Control Cable under cable hold-down on cam assembly. 
Removal Se 3. Hold control assembly with its top toward. the. 
a ‘ steering wheel. Attach temperature control cable 
1. Remove the control assembly from the instrument to temperature control lever..Snap flag into the top 
panel as outlined. aa | of control assembly bracket. — 
2. Disengage glove compartment by squeezing side 4. Position the control assembly close to the opening 


_ in the instrument panel. Working through this | 
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FIG. 8 Vacuum Selector Valve 


opening, route the cable so that it will not have 
kinks or sharp bends anywhere along its course 
between the control assembly and the cam on the 
plenum. 


5. Adjust cables as outlined. 


6. Actuate the temperature control lever and check 
for proper cable adjustment. Adjust, -as necessary. 


7. Connect wire and vacuum harness to control 
assembly and plenum. 


8. Install control assembly in instrument panel using 
four attaching screws. 


9. Check system for proper operation. 


10. Complete installation of control peconnly and 
glove compartment. 


Temperature Control Cam 


1. Disengage glove compartment door by squeezing 
the side with stop and removing pin retaining check 
strap from opposite side. Allow door to hang free. 


2. Working through glove compartment opening, 
remove temperature control cam retaining screw 
-and lift cam away from plenum. ~ 


3. Move cam as necessary, to disconnect 
‘temperature control cable and remove cam from 
vehicle (Fig. 9). 


Installation | 


1. Connect temperature control cable to temperature 
control cam. Ensure that the cable is routed under 
cable retainer on cam. — 


2. Position temperature control cam on top of plenum 
and install retaining screw. 


3. Check operation of cam for a full range of 
_ temperature control. Adjust temperature control 
cable as necessary. - 


Instrument Panel 


Procedure for removal and installation of the instrument 
panel are covered in Section 45-61. 


-19D961- 
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Defroster Nozzle 
Removal 


1. Loosen instrument panel and pull it back far 
enough to gain access to defroster nozzle screws. 
Refer to Section 45-61 for instrument panel 
procedures. 


2. Remove four screws attaching defroster nozzle to 
underside of instrument panel (Fig. 10). 


3.. Remove screw attaching defroster nozzle inlet to 
center duct. 


4. Pull defroster nozzle rearward, clearing mounting | 
tabs. Lift defroster nozzle out. 


Installation 


1. Position defroster sisezie in underside of 
instrument panel and install four retaining screws. 


2. Install instrument Pane as outlined in Section 45- 
- 61. 


3. Install defroster inlet retaining s screw. 


Demister Nozzles and Hoses 


Removal. and Installation 3 


1. Remove instrument panel, as outlined in Seetion 
45-61. 


2. Remove two nuts attaching RH and LH demister | 
: nozzles to instrument panel. They are located in 
opposite corners of the panel. Disconnect flexible 
hose which slides over the input ae of each 
~.nozzle (Fig. 11). | | 


3. A-connector which slides over a slip joint opening 
in the center duct receives the opposite end of 
each of the demister hoses. The hose to the left 
demister nozzle slides over a neck .on upper 
surface of connector. 


The hose on the right demister nozzle slides over a 
neck on onboard surface of connector. To 
‘ disconnect a hose, pull it off connector and/or 
demister nozzle. 
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FIG. 9 Temperature Control Cable from Control Assembly to Cam c 


4. To install nozzles, hoses, and/or connector, install - 
_ two attaching screws into each nozzle. Then, slide | 
all removed demister hoses over their attaching 
| locations. | 
5. Install instrument panel as outlined in Section 45- 
Floor Duct | 


_ Removal and Installation 


1. 


2. 
~ hole. | 


Remove. the plastic attaching screw from the 
bottom side of the plenum. 


Remove the push nut sleeve from the attaching 


- Disengage the floor duct from the plenum (Fig. 12). 
To install the duct, position it on the plenum and | 


engage the lugs inside the duct with their mating 


~ glots in the plenum. Tilt the duct into place. Then, 


push it into secure engagement. 


- Start the plastic screw into the push nut Soave: 


Then, install them both through the floor duct 


flange and into the attaching hole in the plenum. _ 


Be sure that the attachment is secure. 


Heater Blower Assembly 


Removal 
1. Disconnect battery wend cable. 


2. In passenger compartment, remove nut from the 


bottom of plenum assembly just to the right of. 
heater core access cover. 


-3. In engine compartment, remove. electrical 


connector from blower -motor by pushing on 
connector tab and pulling connector off motor. 
Remove connector from blower motor resistor. 


4. Remove bolt from heater blower. Besermy (upper 
RH side of engine compartment). © 


~ 5. Remove three attaching nuts from the heater: 


blower assembly (Fig. 13). 


6. Pull the heater blower assembly away from the . 


dash panel. 


Installation 


1. Position heater blower assembly to dash panel in 
engine compartment, taking care to align blower 
assembly with existing studs. ; 


2. Install three nuts retaining heater blower assembly. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


(36-25-11 | - Heater and Ventilation System | | 36-25-11 


SCREW Q 
-N803876-S2- \ 


NUT 
-N802539-S 100-- 
(4 REQ’D) 


CCL 2721-C 





LEFT DEMISTER HOSE. .. - 
STER | LEFT DEMISTER 
) | ~19E657- 
ASSEMBLY | 
-19E705- ° - : 
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FIG. 11 Demister Nozzles and Hoses | 


3. Install bolt to the heater blower assembly (upper 5.:_ In passenger compartment, install nut on the stud 
RH side of engine compartment). at the bottom center of plenum assembly. 


4. Install electrical connectors for the blower motor 6. Connect battery ground cable(s). Check system for 
and resistor. : , es = ; proper operation. ee : oJ 
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NOTE: 

RIVET N803946 AND ITS RETAINING SLEEVE ARE SUPPLIED 

AS AN ASSEMBLY AND HAMMERED INTO THE FLOOR DUCT 
‘TATTACHING HOLE IN THE PLENUM. THE RIVET MAY BE 

BACKED-OUT WITH A SCREWDRIVER IF THE FLOOR DUCT IS 

TO BE REMOVED FOR SERVICE. : 
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FIG. 13 Heater Blower Assembly 
Heater Plenum Assembly 
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J 
: 
CR —\ 
co 
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Oy <7 
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AUXILIARY VIEW CCL 3189-A 





NOTE: On some vehicles it may be necessary to 
remove the instrument panel lower RH attaching screw 
and the screws attaching the two braces to the lower 
center area of the instrument panel. 


1. Loosen. all of the instrument panel retaining |nestatiation 
screws. Refer to Section 45-61. Move the panel a : 
rearward to gain access to the plenum assembly. 1. Position the plenum to dash panel. Install one 
Remove the glove compartment. | screw to attach the LH end of plenum to dash 
| anel. 
2. Remove the floor air distribution duct from the 9 ae ee re Seeeiioassnepanel. meaning 
lenum as described previously. . a aasn 7 | 
P | P ¥: sure that the heater case studs are inserted 
3. Remove the two nut and one’screw which retain through holes in the dash panel and plenum 
the left end of the plenum to the dash panel (Fig. flange. . 
re . SS | 3. Position the instrument panel and tighten its 
4... Disconnect.the temperature cable and vacuum retaining screws. . | 
connections from the control assembly. 4. Snap the temperature control cable into the cable 
5. Disconnect the. source vacuum block which is mounting bracket on the plenum. 
secured to the right side of the heater core cover. 5 Connect the control vacuum and source vacuum. 
6. Pull the heater case forward to disengage three - : : 
heater case studs from the dash: panel. 6. rosuon the floor duct and install its push Pin 
7. Lower the plenum assembly from its location under as Sonera temperature control cable as described 
the instrument panel. | | | 
Care must be taken to avoid spilling any coolant 8 Install the glove compartment. 
from the heater core. - a 9. Check the system for proper operation. 
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FIG. 14 Heater Blower Motor to Plenum Assembly 


Outside Air Door Vacuum Motor, Crank 
and/or Door 


Removal 


1. 


2. 


Disconnect the blower motor connector and 


remove the blower motor. 


If only the vacuum motor is to be removed, 
disconnect the two screws which attach the motor 
to the upper surface of the outside door duct. 


Pry the motor and arm assembly upward at the arm 
end to free it from its mounting peg. A retaining 
flange which is an integral part of the crank, peg, 
and flange component may partially obstruct the 


motor arm in its upward movement along the peg. | 


If this retaining flange should break off when 


forcing the motor arm upward, a 3/16 inch spring 


nut (Part No. 383358-S) must be used to retain the 


_ motor arm when the same or replacement motor is 


installed. Figure 15 illustrates motor removal in 
View A and the area in which retainer flange 
breakage might occur in View B. a 


Look through blower motor opening in the case 
and use a screwdriver to depress the snap-on door 
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crank, while pulling up on the door shaft to release 
the crank from the door (Fig. 16). | 


5. Remove the door through the blower motor 
opening. , 
Installation | | | 
1... Insert the door through the blower motor opening. 
Seat the bottom door pivot first, then swing top 
door pivot into place. | | 
2. Hold door in full outside air position (swing to full-in 
| board position) and snap in crank (Fig. 16). ? 
3. Align the hole in. the vacuum motor arm with the’ 
peg in the door crank. © | 7 : 
. \ Slide the arm downward over the peg and along 


_ the inner surface of the retaining flange with the 
arm seats below the base. of the flange surface. 


"NOTE: If the flange has been broken off, install the 
| spring nut as described in Step 2. of the Removal 
procedure. ; | > aie ; | 


&. 


Install the blower motor in housing and connect 


blower motor electrical harness. 
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FIG. 15 Outside Air Door Vacuum Motor Removal 


Heater Plenum Doors 


The damper doors inside the heater plenum assembly 
cannot be replaced. As a result, if there is a problem in 
the floor/defrost or the panel/defrost door, the plenum, 
including these doors, must be replaced. The plenum 
must also be replaced if there is damage to the heater 
case mounting studs which cannot be repaired. 


Heater Plenum Door Vacuum Motors 
The vacuum motors for the panel/defrost and floor/ 


defrost damper doors are attached to the underside of © 


the heater plenum assembly. Figure 17 illustrates these 
motors disassembled from the plenum. 


Panel/Defrost Door Motor 


Removal 


4. Remove the vacuum hose from the vacuum motor. 


2. Remove the two screws which attach the motor 
_ and bracket assembly to the plenum. | 


3. Rotate the assembly so that the slot in the bracket 
is parallel with the tee-shaped end of the door 
crank arm. Pull the motor and bracket assembly off 
the crank arm. a 


Installation | 


1. Insert the end of the crank arm into the slot in the 
motor and bracket assembly. Then, rotate the 
assembly into alignment with the bracket attaching 
holes in the plenum. 


ELECTRICAL 
WIRING 
HARNESS 





CCL2716-A 


2. Install the two motor and bracket assembly 
attaching screws. - So : 


3. Install the vacuum hose on the motor. 
4. Verify that the system functions properly. 


Floor/Defrost Door Motor: 
Removal - | | 
1. Remove the floor duct as described. 


2. Disconnect the two vacuum hoses from the 


vacuum motor. ; 


3. Remove the two screws which secure the motor 
and bracket assembly to the plenum. . 


4. Usinga small screwdriver, depress the tang on the . 
side of the door operating lever and pull the motor 
arm out of the lever. Refer to Figure 17. .- 


Installation 


1. Slide the motor arm into the door lever until the 
locking tang engages. 3 : 


" Attach the two vacuum hoses. : 
Install the two motor and bracket attaching screws. 
Install the floor duct. > 
Verify that the system functions properly. 


ha ae ea ad 
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FIG. 16 Removing the Outside Air Door Crank 


Heater Core 
Removal 


A 


$ 2. 


2. Place a thick cloth over the radiator cap. 
3. Turn the cap slowly to its first Stop to release 
. system pressure. 

4. When the pressure has been released, tighten the 
radiator cap.. 

5. Disconnect the heater hoses from the heater core 
tubes, and plug the hoses. 

6. For easier access, remove the glove compartment. 

7. From inside the passenger compartment, remove 

' the seven screws which attach the heater core 
access cover to the plenum. (Fig. 18). | 

8. Disconnect the vacuum source. Leave the vacuum 
harness attached to the cover. Remove the cover. 

9. Remove the heater core from the plenum. 

Installation | 

1. Position the heater core and. seal in the plenum 
assembly. | 

_ Install the heater core access cover on the plenum 
assembly and secure it with its-seven attaching 
-. screws. Be certain that the vacuum harness is not 
trapped or pinched during the cover installation. 

3. . Connect the vacuum harness to its source 
connection. | ; 

4. Install heater hoses on the core tubes at dash 
panel in engine compartment. Do not overtighten 
the hose clamps. 

5. . Check coolant level and add coolant as required. 


Allow the engine to cool. Then, observing the 
safety precautions outlined in Section 27-02, 
Cooling System Service, proceed as follows. 


Refer to Section 27-02, Cooling System Service. 
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Check system for proper operation and coolant 
leaks. . | 


Blower Motor and Wheel 


2. On California vehicles, remove emission module 
forward of blower motor. 

3. Disconnect wire harness connector from blower 
motor by pushing down on connector tabs and 
pulling connector off motor. (Refer to Figure 1). 

4. Disconnect blower motor cooling tube at blower 

| motor. 

5. Remove four screws attaching blower. motor and 
wheel to heater blower assembly. — 

6. Holding cooling tube. aside, pull blower motor and. 
wheel from heater blower assembly and remove it 
from vehicle. (Fig. 19). | 

Installation 

1. Install blower wheel: onto blower motor shaft. 

2. Install hub clamp as shown. 

3. Holding cooling tube aside, position blower motor 
and wheel in heater blower assembly and install 

. three attaching screws. 

4. _ Connect blower motor cooling tube at blower 
motor. 

5. Connect.wire harness connector at blower motor 

* (push on). 
6. On California vehicles, install emission module 


Removal 
1. 


Disconnect battery ground cable(s). 


forward of blower motor. 


Blower Motor Resistor 
Removal 


1. 


Pry the wire connector from the. piower motor 
resistor. 
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FIG. 17 Heater Plenum Door Vacuum Motors 


2. Remove the two screws which attach the resistor . | 


assembly to the heater blower assembly (Fig. 12). 
installation 


.1. Position resistor assembly on heater blower 
assembly. | : , 


2. Install two resistor attaching screws and tighten 
them securely. 


‘3. Connect wire connector to resistor terminals. 

4. Check blower for proper operation in all blower 
speeds. — | 

Heater Hoses | 


Removal and Installation nr re 
Figures 21 through 24 illustrate the heater ‘hose 


installations on the 4.9L (300 CID), 5.0L (302 CID), 5.8L - 


(351 CID), 7.3L (447 CID), and 7.5L (460 CID) engines. 
‘The following procedure applies to each of the 
installations. = | 4 


Heater and Ventilation System 


| (2 REQ'D) 
~ FLOOR/DEFROST 


DOOR VACUUM 
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HOSE HARNESS 
ASS 


-19C827- 
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1. Drain the coolant from the cooling system. 


2. Loosen the hose clamps and remove the hoses 
from the vehicle. | 


3.. Cut a length of heater hose from bulk stock which 
is the same length as that of the hose which has 
been removed. : 


NOTE: The 4.9L engine is equipped with performed 


hoses. As a result, hoses made from bulk stock cannot 


. 


be used. . 


4. Route the hoses as shown in the applicable 
illustration (Figs. 21 through 25). 3 


5. Install the hoses on their fittings and tighten the 
attaching to 1.8-2.5 N.m (16-22 in-lib). 


6. Fill and bleed the cooling system. (Refer to Section 
27-02, Cooling System Service.) 


7. Check for coolant leaks and proper operation of 
'. the system. 
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FIG. 20 Blower Motor Resistor 
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FIG. 23 Heater Hose Installation—5.8L (351 CID) EFI (V-8) Engine 
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FIG. 24 Heater Hose Installation—7.3L (447 CID) Diesel Engine 
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FIG. 25 Heater Hose Installation—7.5L (460 CID) Engine 
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SPECIFICATIONS 

ELECTRICAL ss «§—t no . 

| System Protection >. 30 Amp Mini-Fuse (Light Green) 
a | , | BLOWER 
CIRCUIT 


FUSE 
30 AMP 





'| Blower Circuit ‘in Panel F-14 (D9ZB-14A094-GA) 


Blower Motor. Current Draw . 
Switch Setting -. Amps Volts 
Ott a a ; 0 ...0 


‘Low : a Vr 
Medium | 6 8 
High | 9. 12 





Illumination Se | 
~ One ICP-161 Bulb 





TORQUE SPECIFICATIONS _ | 
The fuse pane! is located on the dash panel in . 
"passenger compartment left of steering column. § — CL3513-2C — 
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VEHICLE APPLICATION. 


All E150-E350, F150- F350, F- Super Duty and Bronco | 


Models. 


DESCRIPTION AND OPERATION 


This Section gives the basic principles and service 
procedures that apply to all Ford Light Truck air 
conditioning systems. Each of the following Sections 
(beginning with Section 36-61) covers only those 
' procedures that are peculiar to the indicated vehicle 
system. Reference both to this Section and to the 
Section covering the pertinent vehicle line is 
receoenty for vargiaastale coverage of any given 
system. 


Basic Principles. 


Air conditioning is the cooling or refrigeration of the 
air in the passenger compartment. Refrigeration is 
accomplished by making practical use of three laws of 
nature. These laws of nature and their practical 
application are outlined in the hg hie PalegiePys: 
Basic A/C systems are shown in Fig. 1 


Heat Transfer 7 
If two substances of different temperature are 


placed near each other, the heat in the warmer | 


substance will always travel to the colder substance 
until both are of equal temperature. For example, a 
cake of ice in an ice box does not communicate its 
coldness to the bottle of milk standing nearby. Rather, 
the heat in the warm milk auaneea flows into the 
ice. 


To determine the amount of heat that transfers from 
one substance to another, science uses the British 
Thermal Unit or BTU. One BTU is the amount of heat 
required to raise the temperature of one pound of.water 
0.55°C (1°F). For example, to raise the temperature of 
one pound of water from 0°C to 100°C (32°F to 212°F), 
one BTU of heat must be added for 0.55°C (1°F) rise in 
temperature or a total of 180 BTUs of heat. Conversely, 
in order to lower the temperature of one pound of water 
from 100°C to 0°C (212°F to 32°F), 180 BTUs of heat 
must be removed from the water. 


Latent Heat of Vaporization 


When a liquid boils (changes to a gas) it absorbs 
heat without raising the temperature of the 
resulting gas. When the gas condenses (changes 


back. toa liquid), it gives off heat without: lowering 
the temperature of the resulting liquid. 


For example, place one pound of water at 0°C (32°F) 
in a container over a flame. With each BTU of heat that 


the water absorbs from the flame, its temperature rises 


0.55°C (1°F). Thus, after it has absorbed 180 BTUs of 
heat, the water reaches a temperature of 100°C 
(212°F), Even though the flame continues to give its 
heat to: the water, the temperature of the water remains 
at 100°C (212°F). The water, however, starts to boil or 
change from the. liquid to the gaseous state. It continues 


‘to boil until the water has passed off into the 


atmosphere as vapor. If this vapor were checked with a 
thermometer, it also would show a temperature of 
100°C (212°F). In other words, there was a rise of only _ 
100°C (212°F) (from 0°C to 100°C or 32°F to 212°F) in 
the water and vapor temperature even though the flame 
applied many more than 180 BTUs of heat. In this case, 


the heat is absorbed by the liquid in the process of 
boiling and disappears in the vapor. If the vapor were 


brought in contact with cool air, the hidden heat would 
flow into the cooler air as the vapor condensed back to 
water. Scientists refer to this natural law as the latent 
(hidden) heat of vaporization. 


Water has a latent heat of vaporization of 970 BTUs 


and a boiling point of 100°C (212°F). This means that 


One pound of water at 100°C (212°F), will absorb 970 
BTUs of heat in changing to vapor at 100°C (212°F). 
Conversely, the vapor will give off 970 BTUs of heat in 
condensing back to water to 100°C (212°F). 


This tremendous heat transfer, occurring when a 
liquid boils or a vapor condenses, forms the basic 
principle of all conventional refrigeration systems. 


For a liquid to be a refrigerant, it must also have a low 
boiling point. That is, the temperature at which it boils 
must be lower than the substance to be cooled. 


' Refrigerant-12 is the liquid most commonly used in 
automotive air conditioning systems because in an open 
container it boils at -5.7°C (-21.7°F). It is a liquid that 
boils or vaporizes well below passenger compartment 
temperatures and, in vaporizing, will absorb tremendous 
amounts of heat without getting any warmer itself. 


Air Conditioner Components 
Suction Accumulator/Drier _ 


The suction accumulator/drier is mounted on the side 
of the evaporator core and attaches directly to the 
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CLUTCH CYCLING 
_ PRESSURE SWITCH 


ACCUMULATOR DRIER ~ 


SUCTION SERVICE © 
- ACCESS GAUGE 
PORT VALVE 


LIQUID LINE ~ 


COMPRESSOR 


FIG..1 A/C Basic Fixed Orifice Refrigerant System | 


evaporator outlet tube (Fig. 1). A suction service access 
gauge port valve is mounted on the inlet fitting of the 
suction accumulator/drier for F-Series. It is located on 
suction line for E-Series. Its purpose is to provide 
service access to the suction side of the refrigerant 
system for pressure readings and system diagnosis. It 
also may be used for liquid charging the system when 
required. An inverted liquid diverter cup is internally 
mounted on top of the refrigerant vapor return tube, in 
the center of the suction accumulator/drier, to prevent 
the heavier, oil-laden liquid refrigerant from going 
directly into the compressor suction line. Upon entering 
the inlet of the suction accumulator/drier, heavier, oil- 
laden refrigerant contacts the liquid diverter cup, which 
serves as an umbrella, and drips down onto the bottom 
of the housing. A small diameter oil bleed hole, 
approximately 1.4mm + 0.06mm (0.0445 inch + 0.0025 
inch) above the bottom of the housing, allows the 


accumulated heavier liquid-refrigerant and oil mixture to. - 


re-enter the compressor suction line at a controlled rate. 
As the heavier liquid refrigerant and oil mixture pass 
through the small diameter liquid bleed hole, it has a 


second opportunity to revaporize and recirculate © 


through the.compressor without causing compressor 
damage due to slugging. A fine mesh screened filter fits 
tightly around the bottom of the vapor return tube to 
filter out refrigerant system contaminate particles and 
prevent them from plugging the oil bleed hole. 


A desiccant bag is mounted inside the suction 
accumulator/drier tank assembly to absorb any 
moisture which may be in the refrigerant system. ~ 


Another fitting, on the ‘suction accumulator/drier, is 
used to mount the clutch cycling pressure switch. It has 


EVAPORATOR 
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_SUCTION HOSE 


HIGH PRESSURE 
SERVICE ACCESS 
GAUGE SERVICE 
‘PORT 


COMPRESSOR. 


DISCHARGE HOSE 





K4182-2F 


a long-travel Schrader-type valve stem core installed in 
the fitting opening to prevent refrigerant loss when the 
clutch cycling pressure switch is removed. 


Evaporator Core 


The evaporator core is a multi-pass plate/fin 
aluminum core. The liquid line connects to the bottom of 
the core and the suction (low pressure) line connects to 
the top of the core. The liquid line tube is fitted with a 
fixed orifice to control refrigerant flow. This orifice can . 
be removed from the evaporator core tube for 
replacement if it becomes necessary. However, a 
pty tool is necessary to prevent breakage of the 
orifice. | 


Expansion Valve—E-150—E-350 Auxiliary Unit 


The expansion. valve’ meters refrigerant into the 
evaporator according to cooling requirements. The 
restrictive effect of the expansion valve, while limiting 
the refrigerant flow to the. evaporator, results in the - 
reduced evaporator pressure. t 2s 


The expansion valve consists of the valve and a 
temperature-sensing capillary tube and bulb. The valve 
is connected to the inlet tube of the evaporator and the. 
sensing bulb is clamped to the outlet tube of the 
evaporator. | 3 


The expansion valve is opened and closed by 
opposing pressures on either side of the diaphragm. 
The temperature-sensing bulb which is clamped to the 
evaporator outlet tube usually-contains Refrigerant-12. 
As evaporator outlet temperature rises, the Refrigerant-. 
12 expands and exerts pressure against the diaphragm: 
to open the valve further and admit more refrigerant into 
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the evaporator for increased cooling. As evaporator 
outlet temperature fails, the pressure against the 
diaphragm is decreased. Inlet pressure on the opposite 
side of the diaphragm then starts closing the valve. The 
valve tends to seek a position to control the Refrigerant- 


12 flow to maintain near maximum cooling from the | 


evaporator. | 
Fixed Orifice Tube 


The fixed orifice tube is a restriction between the high — 


and low pressure refrigerant and meters the flow of 
liquid refrigerant into the evaporator core. 


The fixed orifice tube is located in the evaporator inlet 
tube and has filter screens on the inlet and outlet ends 
of the tube body. The filter screens act as strainers for 
the liquid refrigerant flowing through the fixed orifice 
opening. O-rings on the tube body prevent the high 
pressure liquid refrigerant from bypassing the orifice. 
Adjustment or repairs cannot be made to the fixed 
orifice tube assembly and it must be replaced as a unit. 


F-Series and Bronco vehicles use a 0.062-inch orifice 


tube color coded red and the Econoline main system 
use a 0.057-inch orifice tube color coded orange. . 


A/C Compressor and Clutch 


The refrigerant system uses a Ford-built swash- plate 
designed ten-cylinder compressor designated the FX-15 - 


or a Nippondenso six-cylinder axial 6£171 compressor. 


The compressor is mounted on the side of the engine © 


and is driven by a belt. Belt tension adjustment is 
obtained by means of an automatic tensioner (gasoline 
engines) or by moving the compressor pisces away 
from the engine (diesel engines). 


High Pressure Relief Valve 


Under extreme pressure conditions, the high 
pressure relief valve will momentarily open, allowing 
refrigerant vapor to escape. This relieves excessive 
pressure that might damage the compressor. The valve 
closes as soon as pressure is lower than the relief 
setting. This prevents loss of the complete refrigerant 
charge. The high pressure relief valve is located in the 


discharge manifold at the top of the COMP es eek (Fig. 1). 


Condenser 
Refer to Fig. 1. 


The air conditioning ‘condenser is iscated in front of 
the radiator. The condenser receives compressed 
(therefore heated) refrigerant gas from the compressor. 


As the hot refrigerant gas flows through the 


condenser, it is cooled by air passing over the fins. The - 


cooled, compressed refrigerant gas condenses to liquid 
refrigerant which flows directly to the evaporator 
through the fixed orifice tube in the evaporator inlet. 
Spring Lock Coupling 


The spring lock coupling is a refrigerant line coupling 
held together by a garter spring inside a circular cage. 


When the coupling is connected, the flared end of the - 


female fitting slips behind the garter spring inside the 
cage of the male fitting. The garter spring and cage then 
prevent the flared end of the female fitting from pulling 
out of the cage. 


Two O-rings are used to seal between ‘the two 
components of the coupling. These O-rings are made of 
special material and must be replaced with an O-ring 
made of the same material. The O-rings normally used 
in refrigerant system connections are not the same 


material and should not be used with the spring lock 
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coupling.. Use only the O-rings listed in the Master Parts 
Catalog for the spring lock coupling. 


A plastic indicator ring is used on spring lock 
couplings to indicate, during vehicle assembly, that the 
coupling is connected. Once the coupling is connected, 
the indicator ring is no longer necessary but will remain 
captive by the coupling near the cage opening. 


After the coupling has been cleaned, install new - 
O-rings lubricated with clean refrigerant oil. Connect the 
coupling: together by pushing with a slight twisting. 
motion. When the coupling is connected a distinct click 
or snap should be heard or felt, indicating positive 
engagement. If possible, ‘visually inspect the cage to 
ensure that the flared end of the female fitting is fully 


behind the garter spring. Otherwise, push and pull on. 


the fitting to verify engagement. 
Clutch Cycling Pressure Switch 


The clutch cycling pressure switch is mounted on a 
Schrader valve-type fitting on the accumulator/drier. 
assembly. A valve depressor, located inside the 
threaded end of the pressure switch, depresses the 
Schrader valve stem as the switch is mounted and 
allows the suction pressure inside the accumulator/drier 
housing to control the switch operation. The electrical 


‘switch contacts are normally open when the suction’ 


pressure is at or below 169 kPa (24.5 psi); they will 
close when the suction pressure rises to approximately 
293 kPa (43.5 psi) or above. Lower ambient 
temperatures (below 9°C or 48°F), during cold weather 
seasons, will also open the clutch cycling pressure | 
switch contacts due -to the pressure/temperature © 
relationship of the: refrigerant in the system. The. 
electrical switch contacts control the electrical circuit to 
the compressor's magnetic clutch coil. When the switch 
contacts are closed, the clutch coil is energized and the 
A/C clutch is engaged to drive the compressor. When . 
the switch contacts are open, the compressor's magnet 
clutch coil is deenergized, the A/C clutch is disengaged 
and the compressor does not operate. The clutch 
cycling pressure switch, when functioning properly, will 
control the evaporator core pressure at a point where 
the plate/fin surface temperature will be maintained 
slightly above freezing which prevents evaporator. feng 
and the blockage of airflow. ; 


Service Access Gauge Port Valves 


These valves are similar to a tire valve (Figs. 3 and 4). 
The service valve in the high pressure line (from 
compressor to condenser) allows access to the high 
pressure side of the system for attaching a service hose 
and. pressure gauge. The service valve in the low 
pressure line (from evaporator to compressor) allows 
access to the low pressure side of the system for 
attaching a service hose and pressure gauge. High 
pressure service valve adapters are shown in Fig. 4. An 
additional low pressure gauge port valve adapted to the 
accumulator is available for attaching a service hose or. 
pressure gauge. Refer to Tee Adapter Tool procedure 
as outlined in this Section. 


DIAGNOSIS AND TESTING 


Diagnosis is more than following a series of 
interrelated. steps to find the solution to .a specific 


_ condition. It is a way of looking for systems that are not 


functioning properly and finding out why. Also, it is 
knowing how the system should cide and whether it is. 
working correctly. | 
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FIG. 3 High Pressure Gauge Port Valve 
Know the System 

Know how the parts go together and how the system 
operates, as well as its limits and what happens when 


something goes wrong. This may require checking the 
system against a known good system. _ . 


Know the History of the System 


Know how old the system is and its service history, 


which might relate to the present condition. A clue in 


these areas may save time. 
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FIG. 4 High Pressure Gauge Port Vaive Adapters 


Know the History of the Condition 


Find out if the condition started suddenly or gradually, 
or whether it was related to some other occurrence like 
an accident or another component that was replaced. . 
Knowing how the condition was discovered may be an 
important clue to the cause. — = 


Know the Probability of Certain Conditions 
Developing 


Most conditions are caused by-simple things rather 
than by. complex ones, and they occur in a. fairly 
predictable pattern. Electrical problem conditions 
usually occur at connections rather than in components. 
An engine ''no start'' is more likely to be caused by a 
loose wire or a component out of adjustment than a 
sheared-off camshaft. To avoid spending unnecessary 
diagnosis time, do not eliminate certain failures unless 
sure that these failures are impossible. Also, although a 
part may be new, ‘it is no guarantee that the part is 
functioning properly. , 


Safety Precautions _ | | 


The refrigerant used in the air conditioning system is 
Refrigerant-12. Refrigerant-12 is non-explosive, non- 
flammable, noncorrosive, has practically no odor, and is 
heavier than air. Although it is classified as a safe 
refrigerant, certain precautions must be observed to 
protect the parts involved and the person who is 
working on the unit. ; | 


CAUTION: Use only Refrigerant-12. Do not use 
refrigerant that. is canned for pressure-operated 
accessories (such as boat air horns). This type is 
not pure Refrigerant-12 and will cause a 
malfunction. _ | 


WARNING: AVOID CONTACT OF LIQUID 
REFRIGERANT-12: WITH SKIN AND EYES. AT 
NORMAL ATMOSPHERIC PRESSURES AND 
TEMPERATURES, REFRIGERANT-12 EVAPORATES 
SO QUICKLY THAT IT HAS THE TENDENCY TO 
FREEZE ANYTHING IT CONTACTS. SHOULD LIQUID 
REFRIGERANT COME IN CONTACT WITH THE 
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EYES, IMMEDIATELY WASH WITH A FEW DROPS 
OF MINERAL OIL FOLLOWED BY A WEAK BORIC 
ACID SOLUTION. CONTACT A PHYSICIAN 
IMMEDIATELY. 


WARNING: ALWAYS WEAR. SAFETY GOGGLES 
WHEN SERVICING ANY PART OF THE 
REFRIGERANT SYSTEM. REFRIGERANT-12 IS 
ALWAYS UNDER PRESSURE. BECAUSE THE 
SYSTEM IS TIGHTLY SEALED, HEAT APPLIED TO 
ANY PART OF THE SYSTEM WILL CAUSE 


EXCESSIVE PRESSURE BUILDUP. TO AVOID A 


DANGEROUS EXPLOSION, NEVER WELD, USE A 
BLOW TORCH, SOLDER, STEAM CLEAN, BAKE 
BODY FINISHES OR USE AN EXCESSIVE AMOUNT 
OF HEAT ON OR IN THE IMMEDIATE AREA OF ANY 
PART OF THE AIR COOLING SYSTEM OR 
REFRIGERANT SUPPLY TANK, WHILE CLOSED TO 
ATMOSPHERE, WHETHER FILLED WITH 
REFRIGERANT OR NOT. : 


WARNING: LIQUID REFRIGERANT EVAPORATES 
RAPIDLY, DISPLACING AIR WHERE THE 
REFRIGERANT IS RELEASED. TO PREVENT 
POSSIBLE SUFFOCATION IN ENCLOSED AREAS, 
DISCHARGE THE REFRIGERANT FROM AN AIR 
COOLING SYSTEM INTO THE GARAGE EXHAUST 
COLLECTOR. MAINTAIN GOOD VENTILATION 
SURROUNDING THE WORK AREA. 


WARNING: ALTHOUGH REFRIGERANT-12 GAS, 
UNDER NORMAL CONDITIONS, [IS NON- 
POISONOUS, THE DISCHARGE OR REFRIGERANT 
GAS NEAR AN OPEN FLAME CAN PRODUCE A 
VERY POISONOUS GAS. IT IS GENERATED WHEN 
THE FLAME-TYPE LEAK DETECTOR IS USED. 
AVOID INHALING FUMES FROM THE LEAK 


DETECTOR. MAKE CERTAIN THAT REFRIGERANT- 


12 IS STORED AND INSTALLED IN ACCORDANCE 
WITH ALL STATE AND LOCAL ORDINANCES. 


CAUTION: When admitting Refrigerant-12 gas into 


the cooling unit, keep the tank in an upright | 


position. If the tank is on its side or upside down, 
liquid Refrigerant-12 will enter the system and 
damage the compressor. 


Service Precautions —_— | 
Observe the following service precautions. 


1. Never open or loosen a connection before 
| discharging the system. 


2. When loosening a connection, if any residual 
- pressure is evident, allow it to leak off before 
opening the fitting. 


3. Evacuate a system which has been opened to 
replace a component or one which has discharged 
through leakage before charging. 


4. Seal open fittings with a cap or plug immediately 


after disconnecting a component from the system. 


5. Clean the outside of the fittings thoroughly before 
_ disconnecting a component from the system. 


6.. Do not remove the sealing caps from a 
replacement component until ready to install. 


7. Refrigerant oil will absorb moisture from the 
atmosphere if left uncapped. Do not open.an oil 
container until ready to use and install the cap 
immediately after using. Store the oil only in a 
clean, moisture-free_ container. 
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8. Install a new seal ring before connecting an open | 
fitting. Coat the fitting and seal with refrigerant oil 
before connecting. | 


9. When installing a: refrigerant line, avoid sharp 


bends. Position the line away from the exhaust or 
any sharp edges which may chafe the line. 


10. Tighten fittings only to specifications. The steel 


and aluminum fittings used in the refrigeration — 
system will not tolerate over tightening. 


11. When disconnecting a fitting, use a wrench on both 


halves of the fitting to prevent twisting e the 
refrigerant lines or tubes.. : 


12. Do not open a refrigerant system or uncap a 

replacement component unless it is as close’as . 
possible to room temperature. This -will prevent 
condensation from. forming: inside a component 
which is cooler than the surrounding air. 


13. Keep service tools and the work area clean to 
_ - avoid contamination of a refrigerant system. 


System Visual Inspection 


It is possible to detect ‘problem causes by a careful 
visual inspection of the A/C refrigerant system. This 
includes broken belts, obstructed condenser air 
passages, a loose clutch, loose or broken mounting 
brackets, disconnected or seul wires and many 
refrigerant leaks. — : 


A refrigerant leak will usually appear as an : oily 
residue at the leakage point in the system. The oily © 
residue soon picks up dust or dirt particles from the 
surrounding air and appears greasy. Through time, this 


_ will build up and eepeey to be a heavy dirt-impregnated 


grease. 


Most common leaks are caused by damaged or 
missing O-ring seals at the various hose and component 
connections. When these O-rings are replaced, 


lubricate the new O-rings with refrigerant oil. Be careful. 


to keep shop towel lint from contaminating the internal 
surfaces of the connection. Leakage may occur at a 
spring lock coupling if the wrong O-rings are used at the — 
coupling. Use only the O-rings listed in the Ford Master 
Parts Catalog for the spring lock coupling. 


If the system contains no refrigerant or is extremely 


low on refrigerant, the clutch will not engage for 
compressor operation. A rapid cycling compressor 


clutch is usually an indication that the system is low on 


_ refrigerant. Also, clutch cycling will normally not occur 


when the engine is operating at curb idle speed. 


Tee Adapter Tool 


A Tee Type Service Adapter tool D87P-19703-A or 
equivalent may be used to diagnose the low pressure 
side of the refrigerant . evel The tool is shown 
installed in Fig. 5. 


1. Disconnect electrical connector at clutch cycling 
sheds switch .and remove switch from switch 
itting. - 


2. Install a new clutch cling pressure switch and 
O-ring on adapter tool (Fig. 5), and plan to leave it 
on adapter as a permanent part of tool. Lubricate 
O-ring before installation. 


3. Install tee adapter tool on clutch cycling pressure 
. Switch fitting and tighten it securely. | 


4. Connect low pressure hose of manifold gauge set 


to side fitting of Tee Adapter tool. 
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FIG. 5 Tee Adapter Tool Installation | 


5. Connect electrical connector to clutch cycling 
pressure switch .on Tee. Adapter tool. : 


With the Adapter Tool installed in this manner, the 
refrigerant system can be operated under normal 
conditions with clutch cycling pressure switch control 
and evaporator (suction) pressure may be observed. 
This provides a more accurate low pressure reading 


than can be obtained from a low pressure gauge port . 


located in the suction line or near the compressor. 


After completing the repair, disconnect the manifold 
gauge set from the Adapter Tool. 
electrical connector. from the clutch cycling pressure 
switch on the tool and remove the tool from the 
pressure switch fitting. Install the removed clutch 
cycling pressure Sallie and connect the electrical 
connector. | 


ADJUSTMENTS | 


Discharge the System | 
Discharge the refrigerant from the system before 


replacing any part of the system (except the 


compressor vehicles with manual valves). On vehicles 
with manual valves, make sure valves are back-seated. 


1. Remove caps from high and low pressure service 
gauge port valves in high and low pressure lines. 


2. Turn both manifold gauge valves fully clockwise to 
' close gauge set to center outlet hoses. 


3. If gauge set hoses do not have service valve 
actuating pins, install Straight Adapter 171P- 
19703-S and Curved Adapter T71P-19703-R or 
equivalent on manifold gauge low pressure hose. 
isle a special adapter coupler on high pressure 

ose 


‘Disconnect the. 


4. -Connect high and low pressure gauge hoses with 
‘ adapters to respective high and low pressure 
service gauge port valves. . 


5. Place open end of center hose in a garage exhaust 
outlet. 


6. Slowly de- pressurize refrigeration system by 
‘ Opening low pressure gauge valve a slight amount 
and allowing reingerant to discharge slowly from 

- system. 


7. After system is nearly discharged, open high 
pressure gauge valve very slowly to avoid losing an 
excessive amount of refrigerant oil. Allow any 
refrigerant remaining in compressor and . high 
pressure line to Gisenalge:: 


Evacuating the System © 
le Discharge refrigerant system as outlined. 


2.__Be certain manifold gauge set is connected as 
follows: 


a.. Low pressure hose connected to low pressure 
service gauge port on top center of the 
accumulator/drier assembly. 


b. High pressure hose to high pressure gauge 

- port on compressor discharge. line at 
condenser connection. An adapter is 
necessary at this service gauge port. . 


c. Connect manifold-gauge set center hose to a 
vacuum pump. 


3. Open manifold gauge set valves and start vacuum 
pump. . 

4. Evacuate system with vacuum pump until low 
pressure gauge reads at least 84 kPa (25 in. Hg) 
(vacuum) and as.close to.101 kPa (30 in. Hg) as 
possible. Continue vacuum pump operation for 15 
minutes. If part of system has been replaced, 
continue vacuum pump operation for an additional 
20-30 minutes. 


5. When evacuation of system is complete, close | 
"manifold gauge set valves and turn vacuum pump 
Off. | 


6. Observe low side gauge to ensure system holds 
~ vacuum for 5 minutes. If vacuum is held for 5 
minutes, proceed to charging the system. If 
vacuum is not held for 5 minutes, leak test system, 
repair leak(s) and again evacuate eens 


Charging the System 


1. With manifold gauge set valve closed to center 
hose, disconnect vacuum pump from manifold 
gauge set. . 


2. Connect center hose of manifold gauge set toa 
refrigerant drum. 


WARNING: USE ONLY A SAFETY TYPE DISPENSING 


VALVE. THE REFRIGERANT CANS ARE UNDER: 
PRESSURE. AND COULD CAUSE PERSONAL 


_ INJURY IF NOT PROPERLY HANDLED. 


3. Loosen center hose at manifold gauge set and 
open refrigerant drum valve. -Allow_ refrigerant to 
escape to purge air and moisture from center hose. 
Then, tighten center hose connection at manifold 

. gauge set. 


4. Disconnect wire harness snap-lock connector from 
~ Clutch cycling pressure switch.and install a jumper 
wire across two terminals of connector. , 
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5. Open manifold gauge set low side valve to allow 
refrigerant to enter system. Keep refrigerant can in 
an upright position if vehicle low pressure service 
gauge port is not on suction accumulator/drier or 
suction accumulator fitting. 


6. When no more refrigerant is being drawn into 
| system, start engine, move blower switch to HI and 
move Function selector lever to MAX A/C. 


Continue to add refrigerant to system until specified 
weight of Refrigerant-12 is in system. Then, close 
_ manifold gauge set low Pressvie valve and refrigerant 
supply valve.. 


‘7. ‘Remove jumper -wire from clutch eycling pressure 
switch snap-lock connector and connect 
—connector to pressure switch. 


8. Operate system until the pressures stabilize to 
verify normal operation and system pressures. 


9. “In high ambient temperatures, it may be necessary 
to operate a high volume fan positioned to blow air 


through radiator and condenser to .aid in cooling © 


the engine and prevent excessive emgerant 
system pressures, | 


10.: When charging is completed and system operating 
pressures are normal, disconnect ’manifold gauge 
set from vehicle. Install eotre caps on service 
gauge port valves. : 


| Purging the Refrigerant System to Remove Air 
and Moisture Vapor 


The triple evacuation procedure should be lias 
when there are definite indications of moisture in the 
system. This procedure is effective in removing small 
amounts of moisture from the refrigerant system. 
However, if the system is contaminated with a large 
quantity of water, complete Syeiom) flushing will be 
required. _ 


The principle of the three ‘evacuations is simple. The 
first pull-down removes approximately 90 percent of the 
air and moisture vapors. - 


The first purge with new, dry Refrigerant-12 mixes 
with the remaining | 10 percent. 


With the next evacuation, this mixture will be drawn 
out so that only approximately one percent of the initial 
air and moisture vapors remain. > 


. The second purge with new, dry Refrigerant-12 will 
mix with this one percent, and the third evacuation will 
finish the job by drawing out Pence. all the remaining 
vapors. 


But, if any water was present in the system at the 
start of this procedure, most of it will still be there, 
because a short period of vacuum is not long enough to 
boil and vaporize the water. The Refrigerant-12 purges, 
in passing over the liquid, will absorb a a relatively 
small amount of water. 


This procedure is effective only when no war is in 
the system. 
indication of water in the system. 


Cleaning a Badly Contaminated Refrigerant 
System — 2 


A refrigerant system can ‘pocone badly contaminated 
for a number of reasons. 


e The compressor may. have failed due to damage or 
wear. : _ 
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e The compressor may have been run for some time 
with a bad leak or any opening in the system. 


e The system may have been damaged by a collision 
and left open for a long time. 


e The system may not have been ciéaned properly 
_ after a previous failure. 


The system may have been operated for a time 
with water or moisture in it. 


_e Clutch cycle rate is fast. 
" e Clutch ON time is short. - 
e Clutch OFF time is short. 


The evaporator bore is causing the problem. Airflow 
is restricted, indicating leaves or debris entering through 
the cowl air inlet and plugging the core. 


This condition can also be detected by checking the 
center register discharge temperature. An abnormally 
low temperature indicates air is spending more time in 
the evaporator and is very cold when discharged, 
although. the volume is not enough to cool the car 
properly. 


.Additional cause components are listed at the bottom 
of the chart (Fig. 11) for poor compressor operation or a 
damaged compressor condition. 


These diagnosis charts provide the most direct and 
sure way to determine the cause of any problem in a 
poorly performing refrigerant system. 


After servicing and correcting a refrigerant system 
problem, take additional pressure readings and observe 
the clutch cycle rate while meeting the conditional 
requirements (Fig. we to be sure the problem has been 


corrected. 


In ambient temperatures above 38°C (100°F), the 
compressor clutch will not normally cycle off (Figs. 9 
and 10) and in many instances, the clutch will not cycle 


_ Off when temperatures are above 32°C (90°F). 


-Another type of leak may appear at the internal 
Schrader-type A/C charging valve core in the service 
gauge port valve fittings. If tightening the valve core 
does not stop the leak, replace it with a new A/C 
charging valve core (part number 190701) or 
equivalent. : 


Missing service gauge port valve caps (19D702 or 
equivalent) can also cause a refrigerant leak. If this 
important primary seal (the valve cap) is missing, dirt will — 
enter the area of the A/C charging valve core. When 
the service hose is attached, the valve compressor in 
the end of the service hose forces the dirt into the valve 
seat area and the dirt will destroy the sealing surface of 
the A/C charging valve core. When a service gauge port 
valve cap is missing, clean the protected area of the A/. 
C charging valve core and install a new 19D702 service 
gauge port valve cap. 


CAUTION: Service gauge port valve caps must be | 
installed finger-tight. If tightened with pliers, the . 
sealing surface of the service gauge port valve may- 

be damaged. 


Mini-Tube Vacuum Hose 
Service 


1. Measure the length a the damaged area - the | 
mee vacuum hose. | 
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2. Cut apiece of standard 3mm (1/8-inch) ID vacuum 


hose approximately 25mm (1-inch) | r than LOW PRESSURE . , | HIGH 
ed » Perlis past alc ita els pati. GRRE, PRESSURE 


damaged area of the mini-tube vacuum. hose. 


3. Cut off the mini-tube vacuum hose on each side of 
‘the damaged area. 


4. Dip the mini-tube hose ends in Tetra ‘Hydro Furan 
(THF) or Methyl Ethyl Ketone (MEK). This solvent 
will seal the mini-tube in the vacuum hose. — 


5. Insert the ends of the mini-tube vacuum hose (Fig. 
6) approximately 9mm (3/8-inch) into the ends of 
the standard smm a /8- men) service vacuum hose 

~ section. 


; bo 
6. ' Shake the service joint after assembly to make TO LOW PRESSURE PY = TOHIGH 
sure the solvent is dispersed and the vacuum line sea C3) ~=— PRESSURE 
is not plugged. Pare \\ SERVICE 
7. Test the system for a vacuum leak in the service . Ze ; 
area. - | | & 
. REFRIGERANT _ 
Attaching the Manifold Gauge Set | SUPPLY TANK | [TO VACUUM 


Pp 
When performing any of the various tests, test ad 


equipment must be connected to the refrigerant system. 
If charge station-type equipment is used, follow the 
instructions of the manufacturer. | 


To attach a manifold gauge set (Fig. 7) (part of 
Rotunda Manifold Gauge Set 063-00010 or equivalent) ge ee 
to the service access gauge port valves, proceed as FIG. 7 Manifold Gauge Set - 
follows: | i” | 
3. If refrigerant hoses do not have valve depressing: 
1. Turn both manifold auge set valves full Noe | i ep 
clockwise to close high end Tow pressure hoses at pins in them, install Straight Adapter T71P-19703- 
. gauge. - S or Curved Adapter T71P-19703-R or equivalents 


2. Remove caps from high and low pressure service (containing valve depressing pins) on manifold 
(Schrader) access gauge port valves in high and _ gauge set low and high pressure hoses. 
ow pressure lines (Figs. 2 and 3). mg 





0.010 INCH MAXIMUM - 


MINI-TUBE ~ 


CLEAR VINYL CONNECTOR YACUPM HOSE 


Sepie Tk THE MINI-TUBE HOSE ENDS IN TETRA HYDRO 
! FURAN (THF) OR METHYL ETHYL KETONE (MEK) VERE 
TO ACT AS SOLVENT AND SEAL. THE REPAIR JOINTS. ; ee - 
CONNECTOR 
- 190904 - 


ALL PASSAGES MUST BE CLEAN AND °1- 
FREE OF OBSTRUCTION | 


CCL 1435-C 





FIG. 6 Mini-Tube Vacuum Hose Service © 
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4. Connect high and low pressure refrigerant hoses 
with. depressing pins or adapters . containing 
depressing pins to respective high and low 
pressure service access gauge port valves. The 
special adapter shown in Fig. 4 must be used on 
high pressure service access gauge port valve. 


5. Connect hoses attached to manifold center fitting 


to refrigerant supply tank and. vacuum pump © 


valves. 
Checking For Leaks 


NOTE: When checking for freon leaks with either a 
propane flame-type tester or an electronic beeper-type . 


tester the technician should be aware of whatever 
chemicals are present in the testing area which might 
affect test results: Some of these chemical compounds 


which might alter test results are disc brake cleaner, . 


diesel fuel, antifreeze, -etc. 


~ Attach the manifold gauge set (Fig. 7). Leave both 
manifold gauge set valves at the maximum clockwise 
position. Both gauges should show approximately 414- 
551 kPa (60-80 psi) at 23.9°C (75°F) with the engine not 
running. If very little or no pressure is indicated, leave 
the vacuum pump valve closed, open the Refrigerant-12 
tank valve, and turn the low pressure (suction) manifold 
gauge set valve to the counterclockwise position. This 


opens the system to tank pressure. Check all 


connections, and the compressor head gasket, oil filter 
plug, and the shaft seal for leaks using a flame-type leak 
detector or Rotunda Flame-Type Detector 023-00006 
(Motorcraft YT-202) or equivalent (Fig. 8). — 


NOTE: Use compressed air to blow off excessive oil 


from the shaft seal area to reduce the possibility of an 


oil. 


Flame-Type Leak Detector 


Avoid inhaling the fumes from the leak detector. 
Follow the directions with the leak detector. 


’ The smaller the flame on the flame-type detector the 
_ more. sensitive it is to leaks. Therefore, to ensure 

-accurate leak indication, keep the flame as small as 
possible. The copper element must. be red hot. If it is 
burned, always replace the element. Hold the open end © 
of the hose below each suspected leak point for two or 
three seconds. The flame will normally be almost 


REACTION PLATE 


_ SEARCH | DETECTOR 


UNIT 


ROTUNDA 


— CYLINDER, 
‘| | REFRIGERANT r° 


FIG. 8 Flame-Type Leak Detector 


erroneous poo of freon retained in the aoe os 





colorless. The slightest leak will be indicated by a bright 
green blue color to the flame. Be sure to check the 
manifold gauge set and hoses for leaks as ‘well as the 
rest of the system. 


If the surrounding air is “ieontaminiated with 
refrigerant gas, the leak detector will indicate this 
gas all the time. Good ventilation is necessary to 
prevent this situation. A fan, even in a well 
ventilated area, is very helpful in remoning small 
traces of refrigerant vapor. | 


Refrigerant System 


To diagnose a problem in the raigorant system, note 
the system pressure (shown by the manifold gauges) 


and the clutch cycle rate. Then compare readings to the 


charts shown in Figs. 9 and 10. 


_e« The system pressures are low: (compressor. 
suction) and high (compressor ‘discharge). | 


e Aclutch cycle i is the time the clutch is engaged plus | 
the time it is disengaged (time on plus time off). 


e Clutch: cycle times are the lengths of time (in | 
seconds) that the clutch is on or off. 


To achieve accurate diagnosis results in the least 
amount of time use the renewing procedure ang refer to 
Figs. 9 and 10. 


NOTE: The test conditions specified at the top of each 
of the charts must be ‘met to obtain’ accurate test 
results. 


1. Connect a manifold gauge set to the system. 


2. When system has stabilized, record high and low 
pressures as shown by manifold gauges. 


3. Determine clutch cycle rate per minute (clutch ON 
time plus OFF time is a cycle). —_ 


4. Record clutch OFF time in seconds. 
5. Record clutch ON time in seconds. 
6. Note center register discharge temperature. 
7. Determine and record ambient temperature. 
8 


~Compare test readings and appropriate chart (Figs. 
9 and 10). 


e Plot a vertical line for recorded ambient 
temperature from scale at bottom of each chart to 
top of chart. — 


~ e Plot a horizontal line for other test readings from 


scale at LH side of appropriate chart. 
. If the point where the two lines cross on each chart 


. falls within the dark band, the system is ‘operating 
~ normally. If the lines cross outside the dark band on one 


or more of the charts, there is a problem and the 
specific cause must be determined. Refer to the 
Refrigerant System and Clutch Cycle Timing Evaluation - 
chart (Fig. 11). NOTE: The following five system 


operating conditions are indicatca by wuete: the lines 


cross on the chart: 


e System high (discharge)—pressure is high, low or 


normal. | 
e System low (suction)—pressure is high, low or 
normal. 
_e Clutch cycle. rate is fast, slow or clutch runs 
continuously. — 


Clutch ON time is long or short. 
e Clutch OFF time is long or short. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


36-30-10 — Air Conditioning General Service | 36-30-10 
NA NS ae a TE A EE aE RT 


NORMAL CLUTCH CYCLE RATE PER MINUTE 
CYCLES/MINUTE 





7 AMBIENT. TEMPERATURES 


NORMAL CENTER REGISTER 
DISCHARGE TEMPERATURES 


es ee ea 25 








CENTER REGISTER DISCHARG 
AIR TEMPERATURES °F/°C 


ARERS SORES RERRERS SUUOR RERRER, SEEN RRR, SEO Se 
BSSOOR SOUS GEOOO SUNG SENOOR SUSSSEY SOGOU SMKPISNe Scie 








15 ar, er : 30 35 °C 
AMBIENT TEMPERATURES 





THESE CONDITIONAL REQUIREMENTS FOR THE 
FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEM 
TESTS MUST BE SATISFIED TO OBTAIN ACCURATE 
PRESSURE READINGS. 


© Stabilized in Car Temperatures .@ 70°F to 80°F (21°C to 27°C) 
¢ Maximum AIC (Recirculating Air) 
¢ Maximum Blower Speed 


e 1500 Engine RPM For 10 Minutes 


NORMAL FIXED ORIFICE TUBE CYCLING CLUTCH | 
REFRIGERANT SYSTEM PRESSURES 








HIGH PRESSURES _ 
a Ge “(DISC ner cet 










eer ae 
Tt 


Ss eS A Seees Oe 


AMBIENT TEMPERATURES 
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FIG. 9 Normal Fixed Orifice Tube Cycling Clutch Refrigerant System Pressure/Temperature Relationships 


Match these conditions to the conditions shown in 
the five columns toward the left in the System Pressure 
and Clutch Cycle Timing Evaluation chart (Fig. 11). All 
five system conditions will be indicated on one line. The 
most likely component or components causing the 
problem are listed in the RH .column. 


Example: 
e High (discharge)—pressure is low. 
e Low (suction)—pressure is normal. 
e Clutch cycle rate is very fast. 
e Clutch ON time is very short. 
e Clutch OFF time is very short. 


In this example, the problem is caused by the clutch 
cycling pressure switch. The clutch cycling range is too 
close. Replace the switch and recheck the system. 


Example 
e High (discharge)—pressure is normal to low. 
e Low (suction) —pressure is normal. 


A badly contaminated system contains water, carbon - 
and other. decomposition products.. Where such a 
condition exists, the system must be flushed with a 
special flushing agent using equipment designed 
especially for this purpose. Follow the suggestions and 
procedures outlined to ensure a proper aus sie 


Flushing ‘Agents 


To be suitable as a flushing agent, a refrigerant must 
remain in the liquid state during the flushing operation,. 
in order to wash the inside surfaces of the system 
components. Refrigerant vapor will not remove 
contaminant particles. They must be flushed with a 
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THESE CONDITIONAL REQUIREMENTS FOR THE 
FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEM 


TESTS MUST BE SATISFIED TO OBTAIN 


ACCURATE CLUTCH CYCLE TIMING 


Stabilized in Car venaparaiunen: @ 70°F to 80°F fel Cte to 27 °C) 


e 
¢ Maximum AIC (Recirculating Air) 
¢ Maximum Blower Speed _ . 
@ 


1500 Engine RPM For 10 Minutes =) 


NORMAL CLUTCH 
ON TIME — SECONDS 
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a 10 Normal Clutch Cycle Rates and Times—Fixed Orifice Tube System 


liquid. Some refrigerants are better suited for this 
purpose than others. Refer to Fig. 12. 


The chart (Fig. 12) shows the pressure/temperature 
relationship and the vaporization/temperature 
relationship for four refrigerants. Neither Refrigerant-12 
nor Refrigerant-114 is suitable for flushing a system 
. because of low vaporization (boiling) points (-5.78°C 
(21.6°F): for Refrigerant-12 and 3.55°C (38.4°F) for 
Refrigerant-114). Both these refrigerants would be 
difficult to use and would not do a good job because of 
their tendency to vaporize rather than remain in the 
liquid state, especially in high ambient temperatures. 


The other two refrigerants listed in the chart 


(Refrigerant-11 and Refrigerant-113) are much better. 


suited for use with special flushing equipment. Both 
have rather high vaporization points (23.4°C (74.7°F) for 
Refrigerant-11 and 47°C (117.6°F) for Refrigerant-1 us) 


Also, both refrigerants have low closed container 
pressures. This reduces the danger of an accidental 
system discharge because of a ruptured hose or fitting. 
Flushing Refrigerant-113 is recommended. Both 
Refrigerant-11 and Refrigerant-1 13 require a propellant 
orf pump-type flushing equipment because of their low 


_ Closed container pressures. Refrigerant-12 can be used 


as a propellant with either flushing refrigerant. 
Refrigerant-11 is available in pressurized containers. 
Although not recommended for regular use, it might 
become necessary if special flushing equipment is not 
available. Handle with care as it is more toxic than the 
other refrigerants. 


CAUTION: Use extreme care and follow all safety 
precautions related to the use of refrigerants when 
flushing a system. | 
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_ REFRIGERANT SYSTEM PRESSURE AND CLUTCH CYCLE TIMING EVALUATION CHART FOR FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEMS — 


NOTE: System test requirements must be met to obtain accurate test readings for evaluation. Refer to the normal refrigerant 
system — and the normal clutch cycle ratio and times charts. 


Clutch Cycle Time . 


High 
(Discharge) utr | 
—s << | | 
| | Condenser — Inadequate Airflow 
= i 
_to High 


~ | Engine Overheating 
Normal 
O Rings Leaking/Missing 


Air in Refrigerant 
Refrigerant Overcharge (a) | 
Humidity or Ambient Temp Very High (b) 
High | Siw Clutch Cyeling Switch — High Cut In 
Slow or “Lang or | Normal or | Moisture in Refrigerant System 
No del Continuous | No-Cycle | Excessive Refrigerant Oil | | 
Clutch Cycling Switch — Low Cut In or = Out — 


Fixed Orifice Tube —- Missing 
[Siow [Long | Long | Clutch Gyeting Switch — Low Cut Out _ 









Continuous Run: 





[Normal Low 
ac 
to Low "eras ne ea Compressor — Low Performance — 
Normal Normal | -- 2-0 0. | 7 
to Low |; to High eva ott AIC Suction Line — Partially Restricted or cmone (c) 


| Short | — Normal | Evaporator — Restricted Airflow 


} Condenser fixed orifice 
Won ed des = Tube or A/C Liquid Line — 
y 9 Partically Restricted or Plugged 


Short to Short to | 
Very Short | Very Short | Low peliaae Charge 
Short to 
Very Short Evaporator Core — Partially Restricted or Plugged 
Normal AIC Suction Line — Partially Restricted or Plugged (d) 
SE} Continuous iat Clutch Cycling Switch — Sticking Closed = 
_ Very Very Very . 
Fast . Short Short 
= or Poor Connection at A/C Clutch Connector or Clutch Cycling Switch Connector 
Compresso ng AIC Electrical Circuit Erratic — See A/C Electrical Circuit Wiring Diagram 


Additional Possible Cause Components Associated with Inadequate Compressor iii 


@ Compressor Drive Belt — Loose 

~ @ Compressor Clutch — Slipping 
@ Clutch Coil Open — Shorted or Loose Mounting 

-@ Control Assembly Switch — Dirty Contacts or Sticking Open 
@ Clutch Wiring Circuit — High Resistance Open or Blown Fuse 


Additional Possible Cause Components Associated with a Damaged Compressor 
@ Compressor Clutch — Seized 
























Clutch Cycling Switch — Cycling Range Too Close . 
Clutch Cycling Switch — Dirty Contacts or Sticking Open 









@ Clutch Cycling Switch — Sticking Closed 
@ Suction Accumulator Drier — Refrigerant Oil Bleed Hole Plugged 
@ Refrigerant Leaks — 


(a) Compressor may make noise on initial run. This is slugging condition caused by excessive liquid refrigerant. 

(b) Compressor clutch may not cycle in ambient temperatures above 80°F depending on humidity conditions. ; 

(c) Low pressure reading will be normal to high if pressure is taken at accumulator and if restriction is downstream of service access valve. 
(a) Low pressure reading will be low if pressure is taken near the compressor and restriction is upstream of service access vaive. 


“CCLIO4I-A 
FIG. 11 Refrigerant System and Clutch Cycle Rate and Timing Evaluation—Fixed Orifice Tube Systems 


s ecial Flushing Equipment =o | The kit consists of a cylinder for the flushing agent, a 
‘ 8 ae r | nozzle to introduce the flushing agent into ane system 


and a connecting hose (Fig. 13 
‘Special refrigerant system sft equipment is g (Fig. 13). 


available from a number of air conditioning equipment Another type of equipment which must be connected 
manufacturers and usually comes in kit form. _ into the system allows for the continuous circulation of 
, : ae 7 the flushing agent through the system with the 

contaminants being trapped by an external filter/drier. If 
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Approximate — on Pressure @ | 


57 PSI 70PSi | ~84PSI 


2 GG — 


Adaptability | 


| Psi. Pump meget: 
| i3inHg | sing 


*F-11 is also available in pressurized containers. This makes it suitable for usage when see a equipment is not available. However, it is more toxic than R-12 


and F-114. 
FIG. 12 Refrigerant Flushing Information Chart | 


1/4 FLARE CONNECTION 
FOR CHARGING 
CYLINDER WITH R-12 


1/4 FLARE FOR 
- CHARGING CYLINDER 
- WITH A-12 
ANO ALSO 
CONNECTION FOR 
FLUSHING HOSE 


FILLER 


' DOUBLE 
FITTING 
‘CYLINDER- 
ROBINAIR 
- TOOL NO. . SINGLE 
10249 _ FITTING 
CYLINOER- 
MOTORCRAFT | 
YT-1182 


HOSE ANO | 


FOR FLUSHING HOSE asccubly 


AND NOZZLE 


CONNECTION 





FIG. 13 Refrigerant System Flushing Kit 


equipment other than a refrigerant system flushing kit is 
used, follow the manufacturer's instructions and safety 
precautions carefully. 


System Cleaning and Flushing 


1. Check hose connections at flushing cylinder outlet 


and flushing nozzle to be sure they are tight. 
2. Ensure flushing cylinder is filled with approximately 


0.47L (1 pint) of Refrigerant-113. Ensure valve. — 
assembly in top of cylinder is tightened securely... . 


3. Connect a can of Refrigerant-12 to Schrader valve 


at top of charging cylinder. A refrigerant hose and a 
special safety-type refrigerants dispensing valve, 


‘such as Small Can Adapter 023-00009 (Motorcraft — 


YT-280) or equivalent, are required for connecting 
small can to cylinder. Ensure valve on can is 
closed (full clockwise) when connections are 
made. Ensure all connections are tight. 


4. Connect a gauge manifold and el the 
_° system. Disconnect gauge manifold. 


5. Remove compressor from vehicle for cleaning and 
service or replacement, as required. If compressor 
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is cleaned and serviced, add specified amount of 
refrigerant oil prior to installing it in vehicle. Place 
protective caps on compressor inlet and outlet 
connections and install it on mounting brackets in 
vehicle. If compressor is replaced, adjust oil level. 
Refer to Section 36-39. Install the shipping caps on 
compressor connections. Install new pouENerecs 


-on mounting brackets in vehicle. 


For E-150—E-350 vehicles: 


a. Place a suitable container under removed 


discharge hose compressor . manifold end. 
Back-flush the condenser and discharge hose 
from receiver-drier connection with a suitable 
flushing agent. Observe all safety precautions. 


b. Attach a short piece of hose to liquid line 


connection at receiver-drier and place end of 
hose in’a suitable container to hold flushing 
agent. 


c. If vehicle has an auxiliary air conditioner, 
disconnect auxiliary liquid line from. front 
system liquid line, and cap opening in front 
system line. | 


~ d. Flush front system liquid line from expansion 


valve end with a suitable flushing solvent. 
Observe all safety precautions. 


-e. If vehicle is equipped with an auxiliary air 


- Conditioner, disconnect auxiliary unit suction 
hose from front unit suction hose at spring lock 
coupling. Cover male fitting of spring lock 

. coupling with a suitable plastic cap. 


f. Place a suitable container under removed 
~ guction hose compressor manifold:end. Then, 
_ flush evaporator core and suction line from 
expansion valve connection with a suitable- 
flushing agent. , 


g. Remove plastic.cap from auxiliary unit suction 
line take-off and again flush suction line 
auxiliary system take-off hose. 


h. If vehicle is equipped with an auxiliary air 
conditioner, remove expansion valve from 
auxiliary evaporator core and liquid line. Clean 
expansion valve with a small charge of 
Refrigerant-113. Blow the Refrigerant-113 out 
with a small charge of Refrigerant-12. When 
installing the cleaned valve, use a new O-ring 
which has been dipped in clean refrigerant oil. 


i. - Place a suitable container’under engine end of 
auxiliary liquid line.. Flush auxiliary liquid line 
from expansion valve end with a suitable 
flushing agent. 
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j. Attach a piece of hose to auxiliary unit 
evaporator core inlet and place end of hose in 
- a suitable container. Flush suction hose and 


' evaporator core with a suitable flushing agent. 


Observe all safety precautions. 


k. Purge all system components with nitrogen or 
liquid Refrigerant-12. : 


|. Assemble all connections using new O- -rings 


lubricated ‘with clean refrigerant oil. Use only | 


specified O-rings on .spring lock couplings. 


m. Install a new receiver-drier using new O-rings 
lubricated with clean refrigerant oil. Tighten 
fittings to specifications using a backup wrench 
to prevent component damage. 


7. For F-150—F-350—F-Super Duty and Bronce 
vehicles, remove. suction accumulator/drier and 
discard. Install a new one and connect it to the 
evaporator. Do not connect it to suction line from 
compressor, but ensure protective cap is in place 
on suction line connection. 


8. Remove fixed orifice tube. If a new tube is 
: available, replace contaminated one. Otherwise, 
wash it carefully in flushing refrigerant or mineral 


spirits and blow it dry. If it does not show signs of . 


damage or deterioration, it may be reused. Be sure 
to use new O-rings dipped in clean refrigerant oil. 
Install a protective cap on evaporative inlet line, as 


soon as orifice tube is in place. The liquid line will 


‘be connected later. 
9. Back-flush the condenser and liquid line as follows: 


a. Remove O-ring from condenser inlet tube ''O' 
coupling. 


b. Remove discharge hose from condenser and 
clamp a piece of heater hose (1/2 inch ID) to 
the condenser inlet line. Be sure hose is long 
enough to insert free end into a suitable waste 
container to catch the flushing refrigerant. 


c. Move flushing equipment into position and 
open valve on can of Refrigerant- -12 (fully 
counterclockwise). 


d. Back-flush condenser and liquid line by 
introducing flushing refrigerant into supported 
end of liquid line with flushing nozzle. Hold 
nozzle firmly against open end of liquid line. 


e. After liquid line and condenser have been 
flushed, lay charging cylinder on its side so that 
Refrigerant-12 will not force more flushing 
refrigerant into liquid line. Press nozzle firmly to 
liquid line and admit Refrigerant-12 to force all 
flushing refrigerant — from Nquid line and 
condenser. | 


f. Remove 1/2- inch hose and pei from 
condenser inlet connection. | 


g. Stand flushing cylinder upright and flush. 


compressor discharge line. Secure it so 
flushing refrigerant goes into waste container. 


h. Close dispensing valve at Refrigerant-12 can 
(fully clockwise). If there is any flushing 
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refrigerant in cylinder, it may be left there’ until 
next flushing job. Put flushing kit and 
Refrigerant-12 can in a _ suitable storage 
- location. - | 


i. Install new lubricated O-rings on tube-""0’ 
coupling male fittings on both the condenser . 
inlet and liquid lines. Assemble the couplings. 


10. Connect all refrigerant lines. Connections should 

be cleaned and new O-rings used. Lubricate new 

_ O-rings with clean refrigerant oil. Any moisture in 

the evaporator will be removed during system 
evacuation. ; 


<- 


- 11. Connect a charging station or , manifold gauge set 


and charge the system with 0.45kg (1 pound) of 
' Refrigerant-12 (do not evacuate the system until 
after it has been leak tested). 


12. Leak test all connections and components with a 


flame-type or electronic leak detector. If no leaks 
are found, go to Step 13. If a leak(s) is found, 
service aS necessary, feeneck the system, and. 
then go to Step 13. © 


13. Evacuate and charge the system with the speciied 
amount of Refrigerant-12. Operate the yom to 
be sure it is cooling properly. 


Flushing The System With Special Flushing 
Equipment | 


Special | refrigerant system flushing gauipment is 


available from various air conditioning equipment 
manufacturers. This equipment provides a faster — 


method of cleaning the major refrigerant system 
components without removing them from the vehicle. 
All restrictive components, however, such as the fixed 
orifice tube, the suction accumulator/drier, the 
expansion valve and the receiver/drier must be 
removed. A temporary replacement for the removed 
suction accumulator/drier or receiver/drier can be 
made by using tubing such as neoprene or plastic 
garden hose. This allows for the continuous circulation 
of a refrigerant system flushing agent so that all system 
contaminants can be washed out of the major 
refrigerant system components and hose assemblies, to 


‘be trapped in an external filter/drier assembly. 


CAUTION: Always check to be sure the flushing 
refrigerant is compatibie with the hose material 
being used. Some hose materials may dissolve, 


swell or become brittle wie used with certain 
refrigerants. 


The Safety Precautions should be ebsewed at all 


times. If the components. are flushed with a refrigerant 


other than R-12, it is necessary to remove the excess 


flushing refrigerant by blowing.out with refrigerant-12 or 


with Nitrogen. If Nitrogen is used, a pressure regulator 
should be installed on the Nitrogen supply tank. to — 
reduce the extremely high Nitrogen Supply Pressure. — 


‘When cleaning a contaminated refrigerant system | 
using the continuous circulation method, follow the 


-- method as recommended by the” manufacturer of the 


special flushing equipment. 
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“Insufficient or No A/C Cooling Fixed Orifice Tube 
| Cycling Clutch de 


| _TEST.STEP of RESULT =p} ACTIONTOTAKE | 
At | VERIFY CONDITION | a —— 


@ Verify the condition. : , - System cooling . | Instruct driver on how 
aes ' : properly | _ to use system. 





System not cooling >| ~~ GO to A2. 
properly 


| A2 | CHECK A/C CLUTCH 
~ @ Does the A/C compressor clutch engage? 3 ar | : ~ GO to A3. : 


REFER to compressor 
Clutch, circuit _ 
diagnosis. 


[Aa CHECK UNDER Home a 


| Under-hood check for: : ; ee : | OK but still not cooling j GO to AS. 
.. © Loose, missing or damaged cOmpicerce alive | 
belt. Not OK > REPAIR and GO to 
® Loose or disconnected AIC clutch or clutch 0 | oa 
cycling pressure switch wires or connectors. | 


@ Disconnected resistor assembly. 


_@ Loose vacuum lines or misadjusted control 
cables. 


In-car check for: | aa | 
®@ Blown fuse/proper blower motor operation. 


@ Vacuum moe omerenre door movement 
— full travel. 


® Control electrical and vacuum connections. | 
CHECK SYSTEM OPERATION 


@ Check system operation.’ _ | System cooling OK ‘Condition corrected, 
: eo 7; i a — o GO to Al. 


System not cooling — - GO to AS. 
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‘Insufficient or No A/C Cooling Fixed Orifice Tube 
Cycling Clutch System (Continued) | 


TEST STEP a: RESULT 


"ACTION TO TAKE 





CHECK PRESSUREICLUTCH ( res 
RATE 










: Compressor cycles 
very rapidly 


@ Use refrigerant system pressure/clutch cycle | 
rate and timing evaluation charts... 


1. Hook up manifold gauge set. 

. Set function lever at MAX A/C. 
. Set blower switch on HIGH. 

. Set temp lever full cold. 

. Close doors and windows. 


. Use a thermometer to check temperature at 
center discharge register. Record outside 
temperature. 


7. Run engine at approximately 1500 RPM with 
compressor clutch engaged. 


8. Stabilize with above conditions for 10-15 - 
minutes. | 


@ Check compressor clutch OFF/ON; time with 
watch. See charts for normal clutch cycle and 
timing rates. 


| a6 | CHECK EVAPORATOR TUBES TEMP. 


® Bypass clutch cycling pressure switch with © 
_ jumper wire. Compressor on continuously. 


@ Hand feel evaporator inlet and outlet tubes. 


GO to AG. 























| Compressor runs GO to A7. 
continuously (Normal 
operation in ambient 
temp above 26.6° 
(80°F) depending on 
humidity conditions) 







oO on & ® NY 














Compressor cycles _ GO to AG. ~ 


slow 

















REPLACE expansion 
valve. . 
GO to A7. 


Outlet tube same 
temperature 
(Approximately 

——2.2°C- —4.4°C or 
28°F-40°F) or slightly 
colder than inlet tube 

(after fixed orifice) 













Inlet tube warm or — 
(after fixed orifice) 
colder than outlet tube 


GO to A8. 


 CL5364-2A 
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7 TEST STEP | _ 
CHECK PRESSURES | | 


Check system pressures. 


@ Compare readings with normal system 
pressure ranges. | | 





| AS | CHECK FOR LEAKS | 


Leak check system. | 
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ss RESULT ~=—Ss BTSs ACTION TO TAKE 


System OK. 
GO to At. 


Clutch cycles within 
limits 


Compressor runs GO to AQ. 
continuously (normal 

operation in ambient 

temperature above 

26.6°C (80°F) 

depending on humidity — 

conditions). | 


REPLACE expansion 
valve. 


Compressor cycles 
high or low: 

ON above 358 kPa 
(52 psi) 

OFF below 144 kPa 
(21 psi) 


System OK, GO to 
Al. | 


Not.OK. GO to A8. 


Leak found Repair, discharge, 
evacuate and charge 


system. 


— System OK, GO to 
- Al. 


Low refrigerant charge 
or moisture in system. 
Discharge, evacuate 
and charge system. 
System OK. 


No leak found 


CL5365-2A 
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Insufficient or No A/C Cooling Fixed Orifice Tube | 
Cycling Clutch System (Continued) 


RESULT =| ACTION TO TAKE 


RECONNECT blower 
~ motor wire. 








a TEST STEP | 
[AQ | CHECK CLUTCH CYCLING OFF | 


Disconnect blower-motor wire and check for clutch 
cycling off at 144 kPa (21 psi) (suction pressure). 
























Clutch cycles off at 
144 kPa (21 psi). _ 


System OK, 
GO to At. — 











‘REPLACE expansion 
valve. 


Pressure falls below 
144 kPa (21 psi) 


System OK, GO to 
Al. Some 
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COMPRESSOR a CIRCUIT DIAGNOSIS 


{  veststep———~—S~S*«~‘“‘«‘YX;‘;é;‘;*SRSULT "ACTION TO TAKE 
| AT | CHECK SYSTEM OPERATION od | 


@ Tum blower switch On. 

@ Depress A/C push-button. 
@ Tum ignition switch to Run position. | 
@ Compressor clutch should engage. 


| A2 | CHECK FOR VOLTAGE j | | 


- @ Check for voltage at circuit wire at the clutch cycling Voltage present 
pressure switch connector or A/C. control switch 
(E-150 — E-350). 


| A3_| BY-PASS PRESSURE SWITCH ie, 
@ Disconnect connector at clutch cycling pressure - 
switch or contro! switch (E-150 — E-350). 
@ Jumper connector pins or control switch. 
@ Clutch should engage. 


|A4 | CHECK SYSTEM PRESSURE Cc 


@ Connect manifoid gauge set and check ey stem 
pressure. . 











Clutch operates . System OK. 


Clutch does not | GO to A2. 
operate _ | 















1 GO.to A3. 


No voltage GO to AQ. 





GO to A4. 








GO to A5. 





: REPLACE clutch cycling 
| pressure switch. 
GO to Al. 


| Pressure above 55 psi 

















CHECK refrigerant 
system for leaks. 
REPAIR and CHARGE 
system as necessary 
| GO to Al. 


Pressure below 55 psi 
(ambient temperature 
above 50°F) 











[AS | CHECK VOLTAGE ATCLUTCH | 


@ Check for voltage at clutch field coil. Voltage present GO to A8. 











No voltage GO to A7. 


| AG | CHECK CLUTCH GROUND Za 


@ Jumper ground terminal of clutch field coil to 
ground. 


 @ Clutch should i a 











SERVICE open in 
ground wire. GO to At. 







REPLACE clutch field 
coil. GO to Al. 








a7 | CHECK FUSE " | 


@ Check Fuse 17 in fuse panel for continuity. GO to AB. 





| CHECK for short. 
-SERVICE as necessary. 
REPLACE fuse. 

GO to Al. 
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ACTION TO TAKE | 


3 _____ COMPRESSOR CLUTCH CIRCUIT DIAGNOSIS —. Continued 
| | TEST STEP RESULT | 
CHECK A/C CONTROLS oS | 


®@ Move Function selector lever to DEFROST position. 

























Voltage present | GO to A10. 


_@ Check for voltage at circuit wire at the clutch cycling 
_ pressure switch connector. aS eh 


} AQ | CHECK CIRCUIT 294 

















No voltage 1 GO to AQ. 












@ Remove connector from A/C. push-button ‘switch. Voltage present GO to A10. a 

@ Check for voltage at circuit. | | ia 
CHECK for open in 

| Circuit 294. SERVICE as 

necessary. GO to Al. 


‘No voltage - 









CHECK A/C CONTROLS - 


® Check A/C push button switch and Function switch 


















Continuity through REPLACE A/C 









_, for continuity. NOTE: A/C push-button switch Function switch only pushbutton switch. 
- must be depressed. Function switch must be in GO to Atl. 










DEFROST position. 


REPLACE Function 
switch. GO to Al. 


Continuity through A/C 
- | pushbutton..switch only | 






CHECK for open in 
circuit between control 
“assembly and clutch 
cycling pressure switch. 
_| SERVICE as necessary. 
GO to Al. 


Continuity through both 
switches 






| ae CL5368-2A 

SPECIFICATIONS  -——i—s~S aa 

[Rotunda Equipment | Model | Wotororat 
ia 


~ SPECIAL SERVICE TOOLS 








‘ £ 






200 Bae ting Adega — 
Manifold Gauge Set = ~~ 0 | E-150 — E-350, F-150 —- 
. CL5338-1C F-350, Bronco a 


REFRIGERANT CAPACITIES (REFRIGERANT-12)_ | 
[Voice Capacty (Pounce) 


4-1/4 + .25-0 Front and Auxiliary 
| {AC 


Service Port Adapter 


Tube Remover and 
installer 


















REFRIGERANT SPECIFICATION. | 


deshicle ; be ial | ESAM17B2-A1 03AZ-19B519-A 
CCLFo. or equivalent | or equivalent 








@Also available from: Four Seasons P.N. 59655 and Robinair P.N. 
40387. _— | ss oa CL4206-2F 
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VEHICLE APPLICATION 
All Light Truck Vehicles with Gasoline Engines. 


NOTE: Service parts except manifold hose O-rings, will 
not be available for the FX-15 Compressor until the 
1990 model year. All FX-15 compressors requiring 


repair are to be eae with a new Compreenes and 


‘Clutch one 


DESCRIPTION AND OPERATION 


The FX-15 is a-swash/plate design ten cylinder 
aluminum compressor utilizing the tangential design 
mount (Fig. 1). The.compressor mainshaft is driven by a 
belt from the engine crankshaft pulley. A one-piece lip- 


type seal (replaceable from the front of the compressor) | 
is used to seal the compressor at the shaft opening of © 


the compressor assembly. Five double-acting pistons, 
_ positioned axially around the compressor shaft, operate 
within the cylinder assembly. The pistons are actuated 
by a swash/plate that is: pressed on the compressor 
shaft. The swash/plate changes the rotating acting of 
the shaft to provide a reciprocating driving force to each 
of the five pistons. This driving force is applied, through 
shoes, to the mugpont of each of the gouele snes 
pistons. - 


Reed-type discharge valves are assembled on the valve 
plate which jis located with the suction reed valve 
between the cylinder assembly and the head at each 
end of the compressor. The heads are connected with 
each other by gas-tight passageways through the 
cylinder assembly which direct the refrigerant gas to the 
suction and Beerede ports located in the rear head. 


A magnetic clutch is used to drive the compréssor 
shaft. When voltage is applied to the clutch field coil, 
the clutch plate and hub assembly (which is_ solidly 
coupled to the compressor shaft) is drawn rearward by 
magnetic force toward the pulley which rotates freely on 
the compressor front head casting. The magnetic force 


locks the clutch plate and hub assembly and the pulley | 


together as one unit. The compressor shaft then turns 


with the pulley. When voltage is removed from the 


clutch field coil, springs in the clutch plate and hub 


assembly move the clutch plate away from the pulley, 


the. clutch plate, hub assembly and compressor shaft 
cease to rotate. 





FIG. 1 FX-15 Compressor. _ 
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MAINTENANCE 


Adding Refrigerant Oil 


~ The FX-15 compressor uses a unique ‘high quality 
refrigerant oil. (Part Number E73Z-19577-A) Motorcraft 


Part Number YN-9 or an equivalent refrigerant oil 
meeting Ford specification ESH-M2C31-A2. An_ oil 
charge of 207ml (7 0.) is required in a new system. It is 


extremely important that only the specified type and 


quantity of refrigerant oil be used in the FX-15 
compressor. If there is a surplus of oil in. the system, it 
will circulate with the refrigerant, reducing the cooling 
capacity of the system. Using too little oil or oil not 
meeting specification will result in poor lubrication of the 


_ compressor. — 


When it is necessary to replace a component of the 
refrigerant system, the procedures in this Section must 
be followed to ensure that the total oil charge in the 


system is correct after the new part is installed. When 


the compressor is operated, oil gradually leaves the 


: compressor and is circulated. through the system with 

_the refrigerant. Eventually, a balanced condition is . 

reached in which a certain amount of oil is retained in 

_ the compressor and a certain amount is continually 


circulated. If a component of the system is removed 
after the system had been operated, some oil will go 
with it. To maintain the original total oil .charge, it is 
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necessary ‘to seneeasals for this by replacing the oil in 
the new replacement part. 


‘The procedures for replacing oil are as follows: 


During Compressor Replacement 


A new service replacement FX-15 compressor contains 
207 ml (7 oz) of refrigerant oil.. Prior to installing the 
replacement compressor, drain: the refrigerant oil from 
the removed compressor into a calibrated container. 
Then, drain the refrigerant.oil from the new compressor 
into a clean calibrated container. If the amount of oil 
drained from the removed compressor was between 90 
and 148 ml (3 to 5 oz), .pour the same amount.of clean 
refrigerant oil into the new compressor: If the amount of 
oil that was removed from the oil compressor is greater 
than 148 ml (5 oz). pour 148 ml (5 oz) of clean 
refrigerant oil into the new compressor. If the amount of 
refrigeration oil that was removed from the old 
compressor is less than 90 ml (3 0z), pour 90 ml (3 02) 
of clean refrigerant oil into the new compressor. 


NOTE: -The suction/accumulator-drier and orifice tube 


should also be replaced whenever the compressor is 


replaced. 


During Component Replacement 


When replacing other components of the air 
conditioning system, measured -quantities of the 
specified refrigerant oil should be added to the 
component to ensure that the total oil charge in the 
system is correct before the system is operated. 


Clean refrigerant oil should be added to ‘the 
replacement components as follows: 


e Evaporator Core: Add 90 ml (3 02). 
e Condenser: Add 30 ml (1 02). 


e Accumulator: Drain oil from removed accumulator/ 
‘drier. Add same amount plus 30 ml (1 02) of clean 
refrigerant oil to new accumulator. 


Clean refrigerant oil should be poured directly into the 
replacement component. . 


If any other components such as an orifice tube or a 
hose is replaced, no additional refrigerant oil is 
necessary unless a hose bursts with a fully charged 
system. Then, the addition of refrigerant oil may be 
necessary with the amount to be determined by the 
technician. The suction/accumulator-drier should also 
be replaced eile these circumstances. 


TESTING. 


Compressor. Manifold Leak Test 


1. Tighten the manifold retaining! bolt to 18-23 N-m 
(13-17 ft-lb). 


2. Add refrigerant to the system if necessary. 


3. Leak test the ‘manifold O-ring seals using a 
propane or electronic type leak detector. Refer to 


Section 36-30 Air Conditioning General Service for. 


operating instructions and safety piece when 
using a propane leak detector. . 


4. If-no leaks are found, the manifold O-rings seals | 


are good. 


5. If a leak is found at the manifold and the manifold 

' -attaching bolt is tightened to 18-23 N-m (13-17 ft- 

Ib), install new manifold O-ring seals as ne: 
Then, repeat the leak test. 


iaeneeieanl Internal Leak Test 


1. If the compressor is on the vehicle, discharge the 


— system following the recommended service 
- procedure. 


2. . Remove the manifold attaching bolt and remove 
. the manifold from the rear head of the compressor. 
‘Install Pressure Test Fitting Tool T89P-19623-H or 

-. equivalent on the. rear head of the compressor 
- using the existing manifold attaching bolt. 


30° Connect the high and low pressure lines of a 


_ manifold gauge set to the corresponding fittings on 
the Manifold Pressure Test Fitting Tool (Fig. 2). 


4. Attach the center hose of the manifold gauge set 
to a refrigerant container relic in an upright 
position. 


5. Open the low pressure’: “gauge valve, the high 
pressure gauge valve and the valve on the 
refrigerant container to allow the refrigerant vapor 

to flow into the compressor. | ° 


6. Using a propane type leak detector, check for 
leaks at the compressor shaft seal and the 
compressor center seal. Refer to ''Checking For 
Leaks'' in Section 36-30 Air Conditioning General 
Service for the operating instructions and safety 
precautions when using a propane type leak 
detector. 


7. . Ifa shaft seal leak is found, install a new shaft seal. 
- . following the procedure given in this Section. If an 
“external leak is found at the center joint of the 
compressor, install a new compressor assembly. 


Compressor Rotating Torque ‘Check 


The rotational torque of a used compressor should be 
checked if excessive compressor drag is suspected. 


1. ~ Discharge refrigerant system following 


recommended service _procedures. Observe all 
safety precautions. 


2. .Remove refrigerant hose manifold from 
-“-compressor. Use care not: to allow dirt to enter 
- compressor. | 


3. - With compressor alien: disengaged: rotate 
compressor clutch shaft and note the torque while 
rotating the compressor shaft, not the starting 
torque. 


4. If the rotational torque exceeds specification, 
replace the compressor assembly. 


5. If the rotational torque is less than the specified 
rotational torque, excessive drag does not exist in 
the compressor. Install the hose manifold and leak 

test, evacuate and charge the system. 


6. Check the system for proper operation... 


REMOVAL AND INSTALLATION 
Manifold and Hose meen 


‘Removal’ oo 


1. Discharge the Stern from the system fallowing 

the recommended procedures. Remove bolt. 

~ attaching manifold and hose/tube assembly to the 
rear head of the compressor (Fig. 3). 


2. Disconnect. other ends of suction and discharge 
_- lines. Remove any bracket attachments and 
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PRESSURE TEST 
ADAPTER . 
T89P-19623-H_ . 


TO REFRIGERANT 
SUPPLY TANK _ 





FIG. 2 Compressor Leak Test ._ 


MANIFOLD: 





CCL 3303-A 


FIG. 3 Manifold Exploded From Compressor | 


vale 


remove manifold and hose/tube assembly from 


vehicle. 


~ Installation 


' Lubricate new O-rings with clean refrigerant oil and — 
‘position them in the. O-ring grooves of the 


compressor rear. head (Fig. 3). 


Position manifold and hose/tube assembly to rear 
“head of compressor making sure manifold pilots 


are positioned in compressor port openings. Install 
manifold eae bolt and tighten bolt to 
specification. 


3. Connect other ends of suction and discharge lines 


using new lubricated O-rings. Install bracket 
attachments removed during removal. 


4. Leak test, evacuate and charge the system 
following the recommended Ocegnos: Observe 
all safety precautions. | | 


Clutch Hub and Pulley 


An exploded view of the clutch assembly and ciated 
parts is shown in Fig. 4. 


Removal ; 
1. Remove the clutch hub retaining bolt. Use Spanner 


Wrench T70P-4067-A or equivalent (Fig. 5). 


2. Pull clutch hub and shims from compressor shaft. If 
hub cannot be pulled from compressor shaft, 
screw an 8 mm bolt into the shaft hole of the clutch 

_ hub to force the hub from the shaft (Fig. 6). 


3. Remove the pulley retaining snap ring (Fig. 7). 
4, Pull the pulley and- ‘bearing “assembly from 


compressor. 
installation 


1.. Clean pulley bearing surface of compressor head 
. * to remove any dirt or corrosion.. 


2. ‘Install pulley and bearing assembly: ‘on compressor. 
_ The bearing is a slip fit. on the compressor’ head 
_and if properly aligned, it should slip on easily. 


3. Install pulley retaining snap ring with bevel side of 


~ -$nap ring out. 
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PULLEY 
» AND BEARING 
ASSEMBLY 


FIG. 4. Clutch Exploded View 


8mm 
SOCKET 


UNIVERSAL 


SPANNER WRENCH 


HOLDING HUB 


FIG. 5 Removing Clutch Hub Retaining Bolt 
4, 


Place one nominal thickness spacer shim .inside 


the hub spline opening and slide the hub on the 


end of compressor shaft. 


Thread a new hub retaining bolt into end of 


compressor shaft. Tighten hub retaining bolt to 11-. 
13 N-m (8-10 ft-lb) DO NOT USE AIR TOOLS. 


Check clutch air gap between clutch hub and 
pulley mating surfaces with a feeler gauge (Fig. 8). 


_ The air gap should be between 0.45 and 0.85 mm 


(0.018 and 0.033 inch). Check at three locations 
equally spaced around the aaa ke 


If clutch air gap is not within 0.45 to 0.85 mm 
(0.018 to 0.033 inch), repeat steps 4 through 6 with 
various thickness shims until air gap is within 
specified limits. 


FX-15 Compressor and Clutch 





36-33-4 


PULLEY 
SNAP 
RING 





~<CCL 3304-A 


8 mm BOLT 
THREADED INTO HUB 


CCL 3306-A 


- FIG. 6 Removing Clutch Hub with 8 mm =a 


Shaft Seal 
-The refrigerant system must be diecharged: and the 


compressor must be removed from the vehicle eer to 
replacing the compressor shaft seal. 


Removal : 

1. Remove clutch hub from compressor as outlined: 

2. Remove shaft-seal felt from hose of compressor 
with O-ring Tool T71P- ides C or equivalent (Fig. 
9). 

3. Clean inside and outside — area of compressor 

to remove excess oil and dirt. 

4. - Remove shaft seal retaining snap ring from inside 
compressor hose with snap ring piliers. ; 

5. Position Shaft Seal Remover Tool T89P-19623-BH 


or equivalent over compressor shaft and push tool 
into hose of compressor and down against shaft 
seal. Engage end of tool with internal diameter of 
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shaft seal and turn tool handle clockwise to 
expand tool tip inside seal inner radius. Then, pull ° 


shaft seal from the.compressor with tool (Fig. 10). 


Installation 


1. 


Inspect Shaft Protector Tool T39P-19623-CH for 
any burrs or damage to edge of the large end of 
the tool (Fig 11). Do not use tool if it is damaged. 


If tool is not eemage” lubricate it. with clean 


refrigerant oil. 
Dip shaft seal in clean refrigerant oil and position 


seal over the shaft protector, making sure lip - 


portion of the seal is pone toward compressor 
(Fig. 12). 


Using Shaft Seal Installer Tool T89P-19623:AH or 
~ equivalent, slowly push seal down shaft protector 


onto compressor shaft until seated (Fig. 18). 


Remove replacer tool and shaft protector tool from 
compressor shaft. 


Install seal retaining snap ring with snap ring pliers. 


Push snap ring against seal with Seal Installer Tool 


T89P-19623-AH or cerca to seat snap ring in | 


groove. 


Leak test compressor as. Outlined under 
Compressor Internal Leak Test: 


Install a new shaft Seat felt in hose of compressor. 


. Install clutch hub on compressor as outlined. 


SNAP 


RING’ oi : : Yor 
PLIERS ; ; s ¢ 





"CCL 3307-A 


' FIG. 7 Removing Pulley Retaining Snap Ring 


FX-15 Compressor and Clutch. 


UNIVERSAL O-RING 
REMOVER TOOL 
T71P-19703-C 





FIG. 9 Removing Shaft Felt Seat. 


36-33-5 


CCL 3309-A. 
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SHAFT PROTECTOR TOOL 


_ TURN CLOCKWISE T89P-19623-CH 


TO EXPAND END 
INSIDE SEAL 


PIO OS 


- | SHAFT. SEAL 


TOOL T89P-19623-BH 





FIG. 12 anette Seal Protector Tool on Compressor. : 


._ SHAFT SEAL 
INSTALLER TOOL 
__TR9P-19623-AH - 


SHAFT SEAL REMOVER TOOL 
T89P-19623-BH — 





CCL 3310-A 


FIG: 10 Removing Shaft Seal 


INSPECT END FOR BURRS 
OR OTHER DAMAGE 





FIG. 13 Installing Shaft Seal 


SHAFT PROTECTOR 
TOOL T89P-19623-CH 


CCL 3339-A 





FIG. 11 Checking Shaft Seal Protector for Damage 
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DISPLACEMENT | 10.4 CID (170ee) TOP-4067-A_ 
CHLNOER BORE Day [zsdmm —————*d;C:C:«*L POTBG | Rng 
| Shaft 





















STROKE dsm SSSCS~dY:C~*é«C ea Th Sek Remover Took 
ROTATION CLOCKWISE — | | 
| ROTATIONAL TORQUE | : Seal Installer Took ale 


(Maximum, manifold removed) | 10 Nm — (7 Ft-Lb) : CL5736-1A 
295 mi (10 ounces) with 


REFRIGERANT OlL = 
; Ford Specification BAS 
| auxilliaryA/C 
E732-19577-A - | 
|. Motorcraft YN-9 


0.45 mm-0.85mm 
(0.018-0.033 inch.) | 









207 mi (7 ounces) 

















Part Number- 






MAGNETIC CLUTCH 
Air Gap Between Pulley 
and Hub 


















4.36 Amps @ 12.8 volts 
0.02 inch-Radial or Axial 


17.5-23.0 Nm (17 Ft-Lb) 


1 -41.0-14.0 Nm (8-10 Ft-Lb) 


CL5735-1A 





Run-Out (Maximum) 


TORQUE LIMITS - : 
Hose & Manifold Assy. 
to Compressor’ | 








Clutch Hub Bott 
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VEHICLE APPLICATION _ 


Econoline and F-Series with 7.3L ‘Diesel. 


DESCRIPTION AND OPERATION - 


The Nippondenso 6E171 compressor (Fig. 1) is a belt 
driven six-cylinder axial compressor with a displacement 
of 171 cc (10.4 cu-in). The compressor is attached to 
the engine's compressor mounting bracket by four legs 
- on the bottom of the compressor and one support arm 
on the top of the compressor. Steel manifold and tube 
' assemblies attach to the top ports of the compressor to 
connect the compressor to the refrigerant system. 


Three double-acting pistons, positioned axially 
around the compressor shaft, operate in a front and rear 
cylinder assembly. The pistons are actuated by a 
swash-plate that is pressed on the compressor shaft. 
The swash plate changes the rotating action of the 
shaft to provide a reciprocating driving force to each of 
the three pistons. This driving force is applied, through 
shoes and balls, to the midpoint of each of the double 
ended pistons. : 


Reed-type suction and discharge valves are mounted 
in valve plates between the cylinder assembly and the 
head at each end of the compressor. The heads are 
connected with each other by gas tight passageways 
which direct refrigerant gas to a common output. — 


A magnetic clutch is used to drive the compressor 
shaft. When voltage is applied to the clutch field coil, 
the clutch plate and hub assembly (which is solidly 
coupled to the compressor shaft) is drawn by magnetic 
force toward the pulley which rotates freely on the 
compressor front head casting. The magnetic force 
locks the clutch plate and hub assembly and the pulley 
together as one unit. The compressor shaft then turns 
with the pulley. When voltage is removed from the 
clutch field coil, a rubber bushing in the clutch plate and 
hub assembly moves the clutch plate away from the 
pulley and the clutch plate and hub assembly and the 
compressor shaft cease to rotate. : 





' HIGH PRESSURE 
RELIEF VALVE 


GE 171 COMPRESSOR 


FIG. 1 Compressor and Clutch Assembly 
MAINTENANCE 


Adding Refrigerant Oil — 


The 6E171 Compressor uses a_ paraffin base 
refrigerant oil E73Z-19577-A or Motorcraft YN-9 or 
equivalent. An oil change of 300mi (10 fluid ounces) is | 
required in a new system. It is important that only the 
specified type and quantity of refrigerant oil be used in | 
the compressor. If there is a surplus of oil in the system, 
too much oil will circulate with the refrigerant, reducing 
the cooling capacity of the system. Too little oil will 


_result in poor lubrication of the compressor. 


When it is necessary to replace a component of the 
refrigerant system, the procedures given here must be 
followed to assure that the total oil charge in the system 


is correct after the new part is installed. When the 


compressor is operated, oil gradually leaves the 
compressor and is circulated through the system with 
the refrigerant. Eventually a balanced condition is | 
reached in which a certain amount of oil is retained in 


_ the compressor and a certain amount is continually 


circulated. If a component of the system is removed 
after the system has been operated, some oil will go 


with it. To maintain the original total oil charge, it is | 


necessary to compensate for this by replacing the oil in 
the new replacement part. | | Oe 


The procedures for replacing oil are as follows: . 
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During Compressor Replacement TESTING 


A new service replacement compressor contains. Compressor Manifold Leak Test 


300m! (10 fluid ounces) of the specified refrigerant oil. | ae | ree 
Prior to installing the replacement compressor, drain | pee ae manifold retaining bolts to 18-23 N-m 
four fluid ounces of refrigerant oil from-the compressor.- (13-17 ft-lb). a : 

This. will maintain the system total oil charge within the 2. Leak test the manifold O-ring seals. 


Specified limits. es 3. If no leaks are found during the leak test, the 
manifold O-ring seals are good. . 


During Component Replacement ; oe 
ae 4. If aleak is found at the manifold and the manifold 


When replacing other components of the air ._— bolts are tightened to 18-23 N-m (13-17. ft-lb), 
conditioning refrigerant system, measured quantities of - install new manifold O-ring seals and repeat the 
E73Z-19577-A or equivalent refrigerant oil should be . leak test procedure. Refer to manifold removal and 
added to the component to assure that the total oil installation procedure. = 
charge in the system is correct before the system is — | 
operated. | : Compressor External Leak Test. 


Clean refrigerant oil should be added to the 1. Discharge the system and remove the compressor 
replacement components as follows: = _ from the vehicle. =~ - | 
| 2. Install the Pressure Test Plates D85L-19703-A or 
: _ equivalent, on the compressor. 
¢ Condenser: Add 29.57ml (1 fluid ounce). 3: Connect the high and low: pressure lines of a 
e Receiver/Drier: Drain the oil from. the removed manifold gauge set to the corresponding fittings on 
receiver/drier. Add the same amount plus 29.57ml (1 the manifold pressure test plate (Fig. 2). 
fluid ounce) of clean refrigerant oil to the new 4. Attach the center hose of the manifold gauge set 
receiver/drier. f 8 , to a refrigerant. drum standing in an_ upright 
position. | : 
5. Open the low. pressure gauge valve, the high 
| | | pressure gauge valve, and the valve on the 
lf any other components, such as valves of hoses are refrigerant drum to allow the refrigerant vapor to 
replaced, no additional refrigerant oil is necessary. flow into the compressor. ad ; 


e Evaporator Core: Add 88.71ml (3 fluid ounces). 


Clean refrigerant oil should be poured directly into the 
replacement component. | 7 | 


_ PRESSURE TEST FITTING | 
come } | - ¢ FORD TOOL NO. D85L-19703-A 
LOW PRESSURE Af | 7 ROBINAIR TOOL NO. 40947 


HIGH 
PRESSURE 
GAUGE 


' MANIFOLD 
- GAUGE SET 


TO REFRIGERANT 
SUPPLY TANK 





CCL2712-A 


FIG. 2 External Leaks—Testing 
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6. 


9. 


10. 


Using a leak detector, such as Rotunda Electronic 
Leak Detector 055-00015 or equivalent, check for 
leaks at the compressor rear head seal, 
compressor front head seal, the compressor shaft 
seal, the center joint seal and around the cylinder 


bolt heads. After checking, turn off the manifold 
‘gauge valves. 


if an external leak is found at. either head, either. 


manifold or at the shaft seal, service as necessary. 
If an external leak is found at the center joint of the 
compressor Boe: neta a new compressor 


_assembly. | 
‘If a refrigerant leak is found around: the head of a — 


cylinder bolt, install a new brass washer on the bolt 
and leak test as outlined. If the leak cannot be 
corrected with a new brass washer, install a new 


cylinder bolt and brass washer. 
Disconnect the manitold gauge hoses from the. | 


pressure test plate. - 


Install the compressor on the vehicle. Leak test the 


installation, evacuate and charge the sysiom: 


Compressor Rotating Torque Check 


The rotational torque of a used: compressor should be » 


checked if excessive Compressor drag is suspected. 


1. 


6. 


Discharge the refrigerant system following the 
recommended service PO Observe ll 
safety precautions. 3 


Remove the compressor from the vehicle. 


Rotate the compressor shaft and note the torque 


required for one complete rotation. Observe the 
torque while rotating the compreeee! shalt, not the 
starting torque. 


If the rotational torque exceeds specification, 


replace. the compressor assembly. 


If the rotational torque is less than the specified 
rotational torque, excessive drag does not exist in 
the compressor. Install the compressor. Then, leak 


test, evaluate and charge the system. 


Check the system for proper operation. | 


REMOVAL AND INSTALLATION 


Suction or Discharge Manifold From 
Compressor 


Each manifold assembly is an integral part of the 
refrigerant hose and/or tube. 


‘If it- is necessary to 


replace a manifold, the atlacned: hose and/or tube must 
also be replaced. 


1. 


2. 


| Removal 


Discharge the refrigerant from the system vee 
the recommended procedure. 


_ Remove the two bolts attaching the manifold to the 
. compressor and remove the manifold and O-rings 


(Fig.. 3). 


When replacing the discharge manifold, 
disconnect the other end of the discharge 
refrigerant line. Then, remove the peingeran! line 
and manifold from vehicle. 


When replacing the suction manifoid, disconnect 


the other end of the suction refrigerant line. 


installation 


1; 


~ Leak: test, 
following the recommended procedures. Observe 


‘Lubricate the new O-rings with clean. refrigerant oil 


and position them in the o ring greece of the 


-manifold. | 
Apply Loctite sealer to ‘the threads of the new ae 


manifold attaching bolts. 


Position the manifold with O-rings to the 
compressor and install the two attaching bolts. 
Tighten the bolts. to specification. : 


Connect the. other end of the panter and hose | 


assembly. | | | 
evacuate and ehaine the - seyeicnn 


all safety precautions. 


~ Clutch Hub and Pulley 


Removal. 


e coke 


Remove the ‘clutch eiaining: nit Use Spanner 


Wrench 1T81P-19623- al or equivaleoe if 
necessary (Fig. 4). : 


Remove the. clutch hub and Shiens from the 
compressor shaft with Hub Remover T80L- 
19703-B or aa (Fig. at Hold the tool with a 


TYPICAL 
SUCTION. | 
MANIFOLD 
AND HOSE 
: ASSEMBLY | 
_ V8 ENGINE SHOWN 


TYPICAL 
DISCHARGE 
MANIFOLD 
AND HOSE 
ASSEMBLY 


PRESSURE 
RELIEF 
VALVE: 
19D644 _ 


NOTE: 

IF RED O-RINGS . 

ARE USED, THEY MUST BE 
REPLACED WITH RED O-RINGS. 
IF BLACK O-RINGS ARE USED, 
THEY MUST BE REPLACED wits 
BLACK O-RINGS. 





FIG. 3 Suction and Discharge Manifolds—installation 
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a ry . 
” * ‘ 


SPANNER WRENCH TOOL - 
T81P-19623-MH 





FIG. 4 Clutch Hub Retaining Nut—Removal 


installation 


1. Clean the pulley bearing surface of the compressor 
head to remove any dirt or corrosion. 


2. Install the pulley and bearing on the compressor. 
HUB REMOVAL _ The bearing is a slip fit on the compressor head 
go aa eains * and, if properly aligned, should slip on the 
. compressor head. If difficulty is encountered 
installing the pulley, gently tap the pulley on the 
. compressor using Pulley Replacer T80L-19703-J 
or equivalent, (Fig. 8). Be sure the pulley bearing 
is aligned with the compressor head. 


3. Install the pulley retaining snap ring with the bevel 
. ‘gide of the snap ring out. 


4. Install the clutch hub on the compressor | shaft 
using the two thickest shims of the shim pack 
between the clutch hub and the end of the 
compressor shaft. Be sure the shaft key is aligned 
with the keyway in the clutch hub. Use Hub 
Replacer T80L-19703-F or equivalent to press the 
hub -on the compressor shaft. if necessary (Fig. 8). 
Do not attempt to drive the hub on. the 
compressor shaft as damage to the compressor 
will result. Use only the specified tool if the hub will 
not easily slide on the compressor shaft. 





FIG. 5 Clutch Hub-—Removal 


1-inch wrench and tighten the bolt with a 1/ 2 inch 


wrench to pull the hub from the eee shaft. 5. = Install the -hub retaining nut’ on the compressor 
' shaft and tighten the nut to specification. 


3. Remove clutch pulley retaining snap ring Fig 6). 6. Check the air gap between the hub and the mating 
_ pulley surface in three locations equally spaced 
around. the Purley (Fig. as Record the air gap 


4. Pull the alle and bearing Saseribiy: from the readings. 


compressor. If the pulley and bearing assembly a | 
cannot be removed .by hand, use Compressor 7. Rotate the compressor “pulley one-half turn (180 


degrees) and again check the air gap in three 
_ Shaft Protector T80L-19703-G and Pulley Puller - -equally spaced locations. The smallest air gap 
D81P-19703-B or ers to remove ven? must be within the specified limits for the air gap. 


(Fig. 7). | | , *, _ Add or remove shims between the hub. and the 
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FIELD COIL 
SNAP RING 
N801944-S2 


BEARING 
RETAINER 


PULLEY 

| | | BEARING 
CLUTCH | . Pag * 2A980 
FIELD sit 8 DUST 
CO “ho 2 SHIELD 
190798 | | pa 


FIG. 6 Nippondenso Clutch. Disassembled | 


TOOL 
T80L-19703-K 
TOOL 
D80L-19703-AJ 


* TOOL 
T71P-19703-B 


PULLER(COMPLETE) - 
D81P-19703-B 


‘L4697-1C 





FIG. 7 Clutch Pulley—Removal 


compressor shaft as necessary until the ongee 
air gap is within specification. 


Clutch Field Coil 
Removal . 7 
1. ' Remove the clutch hub and pulley. 


2. Remove the snap ring retaining the clutch field coil 
on the front of the compressor. 


3. Pull the field Coil fom the rom of the compressor. 
Installation. . - : : : 
1. Position the clutch field coil to the compressor 


- engaging the locator pin on the compressor head | 


with the hole in the clutch field coil. 


2. Install the snap ring to retain the clutch field coil on 
the EOMpioesor. with the bevel side of the snap ring 
out. 


Compressor and Clutch—6E171 
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PULLEY 
SNAP RING 
- N801195-S2 — 


SHIM z 
19N689 2. . ‘NUT 
: : N620481-S2 


(AS REQ’D) 


HUB KEY 
19D651 


| LOCKWASHER 
‘CLUTCHHUB } 
19D786 


3. Install the pulley and hub on the compressor. 


Pulley Bearing 


Removal 


1. Remove the clutch hub and sully from the 
compressor as outlined. ; 


2. Remove the bearing retainer ring from the pulley 
hub (Fig. 6). | 


3. Position the largest openin al Clutch Pulley 
Support T81P-19623-J (Gold. Colored) or 
equivalent over the hub of the pulley to support the 
pulley. Then, drive the bearing from the pulley with 
Pulley Replacer TBOL-19703-J_ or Pigeon as 
shown in. Fig. 11. 


Installation 


1. -Place the smallest opening of Clutch Pulley 
Support T81P-19623:J or equivalent over the dust 
shield on the clutch pulley friction face (Fig. 12). © 
Then, place the clutch and tool on the bench with 
the clutch on top of the tool. 


2. Position the new bearing to the clutch bearing bore 


and install the bearing in the bore until seated with 
Pulley Bearing. Replacer T80L- 19703-C or 
equivalent (Fig. 12). 


3. Install the bearing retainer in the hub. 
4. Install the pulley assembly and clutch hub. 


MAJOR SERVICE OPERATIONS - 

Shaft Seal and/or Front Head Gasket and 
O-Ring 

Removal 


1. Remove the clutch - wassorbly following the 
procedure for Clutch Field Coil Removal. : | 


2. Invert the compressor and pour the refrigerant oil 
from the compressor into a container from the. 
manifold openings. 


3. Install Support and Clamp Too! T81P-19623-LH 


(with 4-1/2 inch long bolts), or equivalent on the 
compressor to retain the cylinder assembly and the 
rear head in position. Then, eae the tool ina 
vise. 
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FIG. 8 Clutch Pulley—installation 


4. 


Remove the key from the compressor shaft with 


Shaft Key Remover T81P-19623-NH or equivalent 
(Fig. 13). 


Remove the six through bolts from the compressor 


using a 6mm Allen wrench. Then, pull the front - 


head from the compressor. The valve plate 
assembly, inlet reed, shaft seal and cylinder gasket 
. normally’ will come off with the head assembly. 


NOTE: Use extreme care not to damage any sealing 
surfaces. 


6. 


7. 


10, 


11. 


12. 


Installation 


1. 


Carefully lift the inlet reed valve from the head 
assembly. 


Remove the front Valve plate assembly and sacks 
from the front head. 


Carefully remove the gasket from the valve plate | 


assembly using care not to damage the surface of 


_the valve and plate. assembly. 


Remove the dowel pin from the front head or 
compressor cylinder assembly. 


Remove the shaft seal assembly and the felt wick 
and retainer from the head. 


Place the head on a piece of clean corrugated 
cardboard and remove the seal seat assembly 
from the head with Shaft Seal Seat Remover 
T81P-19623-OH or equivalent (Fig. 14). 


Clean the front head, valve plate assembly and a 
inlet reed with clean cleaning solvent. a the parts 
with compressed air. 


es 


lnspect the inlet reed, valve plate assembly and 
the front head for damage. Replace any damaged 
parts. 7 


Install the dowel pin in the dowel pin hole of the 
cylinder assembly (Fig. 15). 


Lubricate the inlet reed with a light coating of.clean 


refrigerant oil. Then, position the inlet reed to the 
valve plate assembly aligning the dowel pin hole. 


Assemble the valve plate assembly and inlet reed. 


to the cylinder assembly aligning ine dowel pin 
hole with the dowel pin. 
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FIG. 9 Clutch Hub-Installation 


FEELER 
GAUGE 


L4700-1B 


FIG. 10 Clutch Air Gap Check 


5. Assemble a new cylinder gasket to the head side 


of the valve plate assembly aligning the dowel pin 
holes with the dowel pins (Fig. 15). 


6. Lubricate the shaft seal seat with clean refrigerant 
oil and install the seat in the front head with the 
groove on the seat sealing surface up. Use Shaft 
‘Seal Seat Installer T81P-19623-C or equivalent, 
positioned in the groove of the seat to install the 
seat in the head (Fig. 16). ~ <, | 


‘NOTE: Avoid handling the sealing surface of the seat. 


Use extreme care to keep the seal end and seal seat 
clean at all times. 


WARNING: IF THE SHAFT SEAL SEAT IS 
INSTALLED WITH THE GROOVE SIDE a 
(TOWARD CLUTCH END OF eee 
LEAKING SHAFT SEAL WILL RESULT. 
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too.  * Too | 
T80L-19703-E OR T81P-19623-J x 
— : L4701-18 


(BLACK) (GOLD) 


FIG. 11 Clutch Pulley Bearing—Removal 


TOOL 
T80L-19703-C 


PULLEY HUB 


TOOL 
T80L-19703-E 
(BLACK) - 
OR 
TOOL 
T81P-19623-J 

~ (GOLD) 


~ 4702-18 


FIG. 12 Clutch Pulley Bearing—Iinstallation 


7. Lubricate the shaft seal with clean refrigerant oil 
and assemble the seal to the compressor with the 
sealing surface toward the end of the shaft. 
Engage the internal flats of the seal with the two 
flats notched into the shaft... a * 


NOTE: Avoid handling the carbon sealing surface of the 
seal assembly to prevent damaging the surface. 


8. Install a new lubricated O-ring in the O-ring groove 


of the front head (Fig. 15). 


9. Position the front head to the cylinder assembly 
aligning the dowel pin hole in the head with the 
dowel pin. Install the six through bolts with brass 
washers and tighten to specification. 


10. Remove the support end clamp tool and leak test 


the compressor as outlined. 


11. Install the key in the slot of the compressor shaft 
and the felt and retainer in the drain hole of the 


‘head. 


12. Install the clutch assembly on the compressor 
following the 


&. 


Installation. | 









Procedure for Clutch Field Coil | 


SUPPORT AND CLAMP ASSEMBLY | 
 TOOL-T81P-19623-LH 


"4.1/2" LONG BOLT 
_ (3 REQ’D) 


KEY REMOVER 
_ TOOL-T81P-19623-NH 


@ 





FIG. 13 Compressor Shaft Key—Removal 


_ SHAFT SEAL ~ 
SEAT REMOVER 
T81P-19623-OH 


FRONT 
HEAD 


CARDBOARD 
ee "19D982 — 


FIG. 14 Shaft Seal Seat Assembly—Removal—Typical 


13. Install 180ml (6 fluid ounces) of clean refrigerant oil 


in the compressor. , 


‘Head Gasket and O-Ring, Rear 


Removal 


1. Remove the clutch assembly from the compressor. 
Field Coil 


following the procedure for Clutch 
Removal. 


2. Invert the compressor and pour the refrigerant oil. 


into a container from. the suction and discharge 
manifold opening. = 


(with 4-1/2 inch long bolts) or equivalent on the. 
front of the compressor to retain the cylinder 
assembly and the front head in position. Then, 
clamp the tool in a vise. 5 


4. Hold: the rear head and remove the six cylinder 
bolts from the cylinder assembly. | 


5. Separate the rear head assembly from the cylinder - 


assembly and remove the O-ring from the head. 


6. ‘Remove the dowel pin. 
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PLA 
ASSEMBLY 


FIG. 15 Compressor Disassembled 


7. 
8. 


9. 


10. 


ASSEMBLY 


SHAFT SEAL 
SEAT ASSEMBLY 





Remove the inlet reed from the rear head and 


valve plate assembly. © 


Remove the valve plate assembly from the rear 
head. 


Carefully remove the cylinder gasket from the head 
and/or valve plate assembly. 


Wash the rear head, valve plate assembly and inlet 


reed with clean cleaning solvent and dry with 


compressed air. 


Installation 


1. 


2. 


10. 


11. 


Install the dowel pin i in 1 the dowel pin hole of the 
rear head. 


Install the cylinder gasket on the head ‘aang care 
to align the dowel pin hole with the dowel pin. 


Install the valve plate assembly on the cylinder 
head.aligning the dowel pin hole with the dowel pin 


(Fig. 15). 


Lubricate the inlet reed with clean refrigerant oil. 
Then, install the inlet reed on the valve plate 
aligning the dowel pin hole with the dowel pin. 


Install a new O-ring gasket lubricated with clean 
refrigerant oil into the O-ring groove of the rear 
head. 


Position the rear head to the cylinder assembly and 
align the dowel pin with the dowel pin hole. 


Hold the rear head in place and install the six 
through bolts with new brass washers and tighten 


to specification. 


Remove compressor from the support and clamp 


— tool. 


Leak test the compressor as outlined. 
Install the clutch assembly on the compressor 


following the procedure for Clutch Field. Coil 


Installation. 


Add 180ml (6 fluid ounces) of clean E73Z- 19577-A 
or equivalent refrigerant oil to the compressor. 


Valve Plates and Inlet Reeds 


1. 


Remove the clutch assembly from the compressor. 


FELT seat 
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CYLINDER 
ASSEMBLY 


REAR VALVE 
PLATE ASSEMBLY 


BRASS 


WASHER 
CYLINDER: 
_ (6 REQ’D) BOLT 


(6 REQ’D) — 


2. Invert the compressor and pour the refrigerant oil 
from the compressor into a container from both the 
suction and oscnalde manifold openings. 


3. Install Support and Clamp Tool T81P-19623-LH or 
. equivalent on the compressor to retain the front 
head and the cylinder assembly assembled 
together. ee clamp the tool in a vise. 


4. Remove the six through bolts from .the compressor 
using a 6mm Allen wrench. Then, remove the rear 
head from the compressor. The valve plate 
assembly, inlet reed and the cylinder gasket will 
normally be removed with the rear: head. 


SHAFT SEAL 
SEAT INSTALLER ¢ 
T81P-19623-C 


INSTALL SEAL 
SEAT WITH 
GROOVE SIDE 
UP AND FLAT 
SIDE DOWN. 
POSITION TOOL 
IN GROOVE coe | 
TO INSTALL Une SHAT Sea 
: Bas SEAT ASSEMBLY 
Benes 190987 


FIG. 16 Shaft Seal Assembly-installation — 
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10. 
11. 


12. 


13. 


14. 
15. 
16. 


17. 


18. 


19. 
20. 


21. 


22. 


Remove the O-ring and inlet reed from the rear 
head. 


Remove the valve plate assembly from the rear 
head with Valve Plate Remover T81P-19623-PH or 
equivalent (Fig. 14). Use care not to lose the two 
dowel pins. 


Clean the rear head with clean cleaning solvent. 
Dry the head. with. compressed air. 


Install the dowel pin in the dowel pin hole of the 
cylinder assembly (Fig. 15) 


Position the inlet reed (lightly lubricated with 
refrigerant oil) to the valve plate assembly aligning 
the dowel pin holes. 


Position the valve plate assembly and inlet reed to 
the cylinder assembly aligning the dowel pin hole 
with the dowel pin. 


Install the cylinder gasket over the valve plate 
assembly aligning the dowel pin hole with the 
dowel pin. | 


Install a new O-ring lubricated with clean 
refrigerant oil into the O-ring groove of the head 
assembly. Then, position the rear head to the 
cylinder assembly aligning the dowel Pin hole in the 
head with the dowel pin. 


Press the rear into the recess of the cylinder 
assembly and install two through bolts into 
opposite holes to hold the rear head in place. 
Tighten the two ‘bolts just snug. 


Remove and clamp the support Tool from the front 
half of the compressor and install the tool to clamp 
the rear head. to the cylinder assembly. 


Remove the key from the compressor shaft with 


_ Shaft Key Remover T81P-19623-NH or equivalent 


(Fig. 13). 


Remove the two through bolts. from the 


compr: €Ssor.. 


Pull the front head from the compressor assembly. . 


The valve plate assembly, inlet reed and shaft seal 
assembly will Healy | come off with the front head 
(Fig. 15). . 


Remove the O- -ring and inlet feed from the front 


head. 


Remove valve plate assembly from the front head. 


Remove the dowel pin, the shaft seal and the 


cylinder gasket from the front head. 


Place the front head on a piece of clean 


corrugated cardboard and remove the seal seat 
assembly from the front head with Shaft Seal Seat 


Remover T81P-19623-OH or equivalent (Fig. 14). 
Remove ‘the felt wick and retainer from the eran 


hole in the front head. 


Compressor and Clutch—6E171 


t 


36-36-9 


Clean the front head with clean cleaning solvent 
and dry with compressed air. 


Install the dowel pin in the dowel pin nee of the 
cylinder assembly. 


Lubricate the inlet reed with a light seating of clean 

- refrigerant oil. Then, position the inlet reed to the 
cylinder assembly aligning the dowel pin hole of 
the inlet reed with the dowel pin. 


Assemble the valve plate assembly to the cylinder 
assembly aligning the dowel pin hole with the 
dowel pin. 


Assemble the cylinder gasket. to the valve plate 
assembly al the dowel pin hole with the 
dowel pin. | 


Lubricate the new shaft seal seat with | niga 
refrigerant oil and install the seat in the front head 
(groove side up) with Shaft Seal Seat Installer 
T81P-19623-C or equivalent (Fig. 16). Be sure the 
tool is positioned in the groove of the seat 
' assembly and that-the shaft seal seat is positioned 
against the recess in the front head. || 


CAUTION: Avoid handling the sealing surface of the 
seat. Use extreme care to keep the seal and seal 
seat clean at all times. 


29. Lubricate the shaft seal with clean refrigerant oil 
-and assemble the seal on the compressor shaft 
with the sealing surface toward the end of the 
shaft. Engage the internal flats of the seal with the 
two flats notched into the shaft. 


NOTE: Avoid handling the carbon sealing surface of the 
seal assembly to prevent damaging the surface. 


30. Install a new lubricated O- “fing in the O- -ring groove 
of the front head:. 


31. Position the front head to the cylinder assembly 
aligning the dowel pin hole in the head with the 
dowel pin. Install the six through bolts using new 
brass flat washers (Fig. 15). Tighten the through 
bolts to specification. 


Install a new felt wick and retainer in the front head 
drain hole. : 


Install the key in the slot of the compressor shaft 
with the rounded end toward the compressor body. 


‘Remove the support and clamp tool and leak test 
the compressor as outlined in this Section. 


‘Install the clutch assembly on the compressor. 


Add 180ml (6 fluid ounces) of clean E737-19577-A 
or equivalent refrigerant oil to the Pomp ieee 


23. 
24. 


25. 


26. 
27. 


28. 


32. 
33. 
34. 


35. 
36. 


Head Replacement 


If it-is necessary to replace the front or rear head 
follow the service procedure for head gasket 
eo 
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SPECIFICATIONS 
COMPRESSOR | . ROTUNDA EQUIPMENT 


[Model | Description 


















TYPE — Swash Rate — Three double acting | 

pistons — Axial Type . | , 
DISPLACEMENT | 171. CC. 
ROTATION ‘ ee . - Clockwise 3 | . . CL5733-1A 













ROTATIONAL TORQUE. | . | 
(Maximum-Manifold Removed) - 10 Nem (7 Ib-ft) 
REFRIGERANT OIL . | | 
Type (Spec.) . | ESH-M2C31-A2 
Capacity (New) re: ~ 10 Fluid Ounces 
Part Number E73Z-19577-A Motorcraft YN-9 


DRIVE BELT TENSION — LBS. 


— Used Reset 
Belt Type Minimum Limits 


6KV Ribbed | 667-845 (150-190) | 400 (90) _ | 622-711 (140-160 


| BB yneh | saa-711 (120-160) | 311 (70) | 489-578 (110-130) 


MAGNETIC CLUTCH ‘ ip | 

Air Gap Between Pulley and Hub | - 0.021-0.036 inch 
Current Draw ae 4.67 Amps @ 12.8 volts 
Run-Out (Maximum) _ _* 0.02 inch — Radial or Axial 

TORQUE LIMITS e | 

Hose Manifold to Compressor 48-23 Nem (13-17 lb-ft) 

Clutch Hub Nut —. 13-20-Nem (10-14 Ib-ft) 

Compressor Cylinder Bolts ~ 24.5-26.5 Nem (18-19 Ib-ft) 


CL4707-1E 













H 































fl 









































= = 
Tool Number Too! No. | Too! No. | D 7a 
vT-1067 
Prenp-sgeasm [vr40e [10506 | «00 | Spamer Wrench 
Presp-sgeaann | vr-1062 | 16008 | 1062 | ShaftKey Remover SSCS 
[ Tesp-10623-0H | vT-1060 | 40405 |— | Shalt Seal Seat Remover SSCSCSC~S~S 
repsgeaspd [—- [— | — | Vale Pate Remover _ es 
rerpsoea [vias | ari20_| 1060 | Vale Pate Remover | 
Prerp-19ea3-¢ | vrtos1 | 400s | 1061 | Shatt Seal Seat nstalor——SSCSCSSCSC~*~*~*S 
rrerp-t9eas | vr-1065 | 19001 | 1065 | Cut Pulley Support (Nppondenso Ghachy 
rpee-re7oz8 [— | 10601 | — | Compete Puley Puler SSCS 
1070 
[reotsroee [ytion | 10884 ton Hib Remover SSSCSCSC—S~—SsSCSCS 
Freoi-197036 | vr10se | 4oe0 | 1050 | Pulley Bearing Replacer—SSSCSC~S~S~S~S 
[Teose7ae-6 | vr1012 | 41968 [1012 | Compressor Shaft Potacor—SSSCSC~S~S~S~S 
Preoi-18703 [ vrv0se | aoe | 1050 | Paley Replcer SSCS 
Preo.-19703K | vras1 | see | 451___| Pally Puler Center Bot aeras | 
Preip-s96a3F [vos | aooarva00a2 | 1006 | Pressure Test Figs ———SSSOSCSC~C~*~S~S~S 
Toastse7oea [— | one — | Pressure Test Adeptor—2 Reda SSSOS~S~SS~wYS 
rreip-soeas-c1 [— | «109 | — | 8/8 meh Spring Lock Couping Disconnect ol 
Presp-s96a3-c2 [— | roo | — | 1/2 men Spring Lock Coupling Discomect ol 
Preap-s96a¢ [— | «1100 — | 5/8 meh Spring Lock Coupling Disconnect ol 
resieezsa|— | e111 | — | 9 inch Spring Lock Couping Disconnect Tool 


CK14177-2A 
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VEHICLE APPLICATION 
F-150 Through F-350, F-Super Duty and Bronco. 


DESCRIPTION 


Most of the major. components of the manual A/C- 


Heater system used in the F-150 through F-350 and 
Bronco vehicles are identified in Fig. 1. — 


Refer to Fig. 1 for.part names and locations. Details . 


regarding the physical and functional characteristics of 
the components will follow. 


As preliminary information, the eycen is equipped 
with: 


e A plate-fin i aero core and attached suction 
accumulator/drier 


e A fixed orifice tube for control of refrigerant flow 
‘e A clutch cycling pressure switch 


Two Schrader-type service access gauge port valves 
are used in the manual A/C-Heater system. The high 
pressure valve is located near the condenser in the 
discharge line and has a quick disconnect-type valve 
body. This requires a special high pressure service 
access valve adapter to connect .a manifold gauge set 
or a charging station to the valve. The other service 
access gauge port valve is located on the inlet of the 


suction accumulator and is used to measure evaporator 


pressure. 


The evaporator case assembly is atiachiod to the 
engine side of the dash panel. It contains the: 


e Evaporator core | 
e Accumulator/drier 
_e Blower motor and wheel 
Blower resistor . 
Outside air/recirc door and its 7 vacuum motor 
e Vacuum reservoir | 
e Vacuum/wiring harness assemblies — 
The suction accumulator/drier is clamped to the 


- evaporator case with its inlet tube connected to the 


evaporator outlet tube. The A/C clutch cycling pressure 
switch is installed in a fitting on the side of the 
accumulator/drier. The inlet tube to the evaporator core 

houses the fixed orifice tube. 


The plenum is located in the passenger 
compartment. It contains the: 


e Heat/defrost door 

e Temperature blend door 

Vent/heat door 

-Cam/crank which operate the temperature door 
e Heater core 


Vacuum motor assemblies which operate the floor/ 
defrost and panel/defrost doors. 


The defroster nozzle has five outlets and connects 
between the plenum and the defrost outlet on the 
instrument panel. The control is a two-cable mechanical 
type (function and temperature). A separate vacuum 
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* WIRING ASSEMBLIES 
TO BLOWER SWITCH 
AND OUTSIDE RECIRC AIR 
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ACCESS COVER 
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NUT AND 
WASHER ASSEMBLY 
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(2 REQ’D} 7 2 VA 
a—~S “A 
| ip 1 - ) 


-56956-S2 
(6 REQ'D) - 
~ EVAPORATOR 
ASSEMBLY ° 
-19850- 


CCL 3186-A 





FIG. 1. Manual A/C-Heater System (F-150—F-350 F-Super Duty, Bronco) 


switch is provided to actuate the outside air shutoff. 


door. 


The control assembly contains four levers, one of 


which functions as a blower switch. The control also 


contains an A/C ON-OFF pushbutton switch to control - 


A/C operation. The A/C ON-OFF pushbutton switch is 
part of the blower switch and will not close for A/C 
operation unless the blower switch is on. 


The defroster nozzle has five outlets. It is installed 
between the plenum and the defroster outlet. in the 
instrument panel. , 


The control assembly is installed in an opening in the 
instrument panel. The control assembly contains three 


levers. On lever operates the four-position blower. 
switch and one selects the function under which the — 


system will perform (MAX A/C, NORM A/C, VENT, 
FLOOR, FLOOR/DEFROST or DEFROST) by 
controlling vacuum motor -operation. The third lever 


regulates temperature by means of a cable which, 


controls the position of the temperature blend air door. 


OPERATION. 

Airflow. | 
| During operation, outside air is drawn into the system 
by a blower motor and wheel from the cowl air intake 
when the function lever-is in NORM A/C, VENT, 


‘FLOOR, FLOOR/DEFROST, or DEFROST position. 
When the air door lever .is in the -MAX-A/C position, 


airflow is drawn from inside the vehicle through the 


recirculating air door opening. The air is then forced by 
the blower through the evaporator core and, depending 


- upon the setting of the temperature lever, is forced by 


the blower through and/or around the heater core into 
the plenum. Air is then directed to the floor and/or 
defrost nozzles or the instrument panel registers, 
depending upon the position of the function selector 
lever. 


Figs. 2 and 3 illustrate airflow through the eee 
when control levers are moved from position-to- 
position. 


Airflow volume ficeon: the system is controlled bya 
lever-operated, five-position blower switch. The blower 
switch, used with a resistor assembly, provides four . 
blower speeds to control airflow through the system. 


_ The blower can be shut off by moving the lever to the 


OFF position. 


| Refrigerant Flow 


_ Fig. 4 shows a basic refrigerant circuit representing 
refrigerant changes as it passes through a cycle from 
compressor output to compressor input. 


‘The illustration identifies. four states in which 
refrigerant will exist in a closed circuit: (1) High pressure 
vapor, (2) High pressure liquid; (3) Low pressure liquid, 
and (4) Low pressure vapor. Beginning with compressor 
output, refrigerant moves as a high pressure vapor to 
the condenser. As it passes through the condenser, the 
vapor..condenses into a liquid. 


In ‘the course of this condensation process, the 
refrigerant gives up heat. This heat exchange does not 
alter the temperature of the refrigerant. Thus, the 
refrigerant continues its flow through the circuit. as a 


high temperature, high pressure liquid. 
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FIG. 2 Manual A/C-Heater Airflow Schematic (A/C, Panel Heat, Floor Heat) 
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FIG. 3 Manual A/C-Heater. Airflow Schematic (Mix, Defrost) | 


The restriction called out in the illustration in 
F-150—F- 350, F-Super Duty, and Bronco applications is 
a fixed orifice tube which contains a 1.575mm (0.062 
inch) orifice. When the refrigerant passes through this 
_ tube, it changes from a high to low pressure liquid, with 
a corresponding drop in temperature. — 


The refrigerant, upon leaving the sities tube, is 
eran eiroud! the circuit ey compressor suction. Thus, 
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it enters the evaporator as a low pressure/low 
temperature liquid. 


The cooling of the evaporator core creates a 
temperature differential between the core and the 
ambient air in the evaporator case. As a result of this 
difference, heat is absorbed from the air. 
Simultaneously, humidity is extracted from the air and 
drained onto the surface under the vehicle. Again, the 
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absorption of BTUs does not affect refrigerant 
temperature. 


Refrigerant flow, after ibaving: the evaporator, 
continues through the suction accumulator/drier where 
water is absorbed into a desiccant bag and the more 
heavily oil-laden refrigerant is further vaporized as it is 
dispelled into the inlet line to the compressor. 


The cooled, dehumidified air in the evaporator case is 
pushed by the blower through the case and out through 
. ducting to the registers in the instrument panel. 


Extending this basic coverage of a refrigerant circuit, 
the following traces refrigerant flow through actual 
circuit components. 


When the A/C system is not on, refrigerant system 
pressures are equalized on both the high and low sides 
of the refrigerant system. In both cases, the refrigerant 
is in a vapor state. 


When the function control lever is set on A/C (MAX 
or NORM), FLOOR/DEFROST or DEFROST, the A/C 
compressor magnetic clutch field coil is energized and 
the clutch plate is pulled into contact with the clutch 
pulley. The clutch plate and hub assembly then rotates 
the compressor shaft. 


When. the compressor shaft is rotated, the double 
ended pistons move backward and forward in their 
respective cylinder bores. As each piston is moved 
backward in its cylinder bore, the pressure in the 
cylinder suddenly reduces to a pressure (or vacuum) 
considerably lower than the refrigerant vapor pressure 
on the suction side of the refrigerant system. The higher 
refrigerant system vapor pressure overcomes the 
suction reed valve spring pressure, forcing itself through 
the reed valve and into the lower pressure (or vacuum) 
area inside the compressor cylinder. The spring 


pressure on the reed valve closes the valve when the: 


refrigerant system suction vapor pressure and the 
compressor cylinder vapor pressure are equalized. 


As-each piston is forced into its respective cylinder 
bore, the refrigerant vapors from the suction side of the 
refrigerant system are compressed into a decreasingly 
smaller area, thus increasing the refrigerant vapor 
pressure and also raising the refrigerant vapor 
temperature. The higher refrigerant vapor pressure now 
assists in sealing the suction reed valve closed and also 
opens the discharge (high pressure) reed valve as the 
cylinder pressure exceeds the higher pressure side of 
the refrigerant system. When the compressed higher 
pressure and temperature. refrigerant vapor is 
discharged into the high pressure side of the refrigerant 
system, the discharge reed valve spring pressure and 
the high side refrigerant pressure closes and seals the 
reed valve, thus preventing the discharge pressure from 
re-entering the compressor cylinder. The compressor's 
refrigerant vapor compression cycle begins again as the 
pistons are again pulled from their respective 
compressor cylinder bores by the rotating compressor 
shaft. 


The high pressure and high temperature compressor 
discharge refrigerant vapor is released into the top of 
the condenser assembly, via the compressor's 
discharge hose. The condenser, being close to ambient 
temperature, causes the refrigerant vapor to condense 
into a liquid when heat is removed from the refrigerant 
vapor by ambient air passing over the condenser fins 
and tubing. 


Refer to Fig. 4. 


Liquid refrigerant from the condenser outlet enters 
the high pressure liquid line and then the inlet side of 
the fixed orifice tube located in the evaporator inlet 
tube. The inlet filter screen of the fixed orifice tube 


assembly removes coarse contaminant. particulates, 
_ which may be present in the liquid refrigerant, before 


the liquid refrigerant enters the-calibrated. opening of the 
fixed orifice tube. The outlet end of the orifice tube 
assembly. has a fine mesh filter with four open side slots © 
in the body of the tube assembly, upstream from the 
filter. This filter removes fine contaminants: and allows 
some of the refrigerant to exit through the non-filtered 
side slots. The side slots and filter act as a refrigerant 
flow noise suppressor. 


Evaporator pressure is reduced as a result of A/C 
compressor suction. As the evaporator pressure is 
lowered and the liquid line pressure increases, the liquid 
refrigerant passes through the fixed orifice tube and 
enters the evaporator at a low pressure and as a cold 
liquid. As airflow passes over the plate-fin sections of 
the evaporator core, the refrigerant inside absorbs the 
heat and changes into a vapor. ; | 


Compressor suction draws the vaporized refrigerant 
and oil mixture into the suction accumulator/drier where 
the heavier, oil-laden vapors fall to the bottom and the 
lighter vapors and oil mixture continue their path to the 
compressor via the top of the vapor return tube. A 
desiccant bag, located inside the suction accumulator/ 
drier, absorbs and retains moisture which may be 
circulating in the refrigerant system. The heavier, oil- 
laden refrigerant also returns to the compressor through 
a small liquid bleed hole near the bottom of the vapor 
return tube. The liquid bleed hole provides a controlled 
second opportunity for the accumulated refrigerant and 
oil mixture to revaporizé. as it passes through the 
opening to re-enter into the. main vapor flow path to the 
suction side of the compressor. . 


Summary 


Refer to Figs. 2 and 3 for the control assembly and 
lever positions. 


Airflow—Air can be distributed through the instrument 
panel registers, the floor outlets, and the defroster 
outlets depending upon the position of the function 
selector lever. Airflow to the side. window demisters 
real in. all control assembly lever eens except 
ANEL. | 


Fig. 5isa diagiann of the vacuum system and how it 
controls the Ee ero. reo ane ee: 
DEFROST doors. 


Function Control—When the function SSetik lever is 
in the A/C (MAX'and NORM) and VENT $ positions, air 
flows out of the panel registers. Moving the function 
lever to the FLOOR position directs airflow to the floor 
outlets with a.slight bleed to the defroster outlets. The 
FLOOR/DEFROST position splits the air between the 
floor outlets and the defroster outlets; and ‘DEFROST 
position directs airflow to the defroster outlets with, a 
slight bleed to the floor outlets (Fig. 6). bat. yw 


The function lever actuates a vacuum switch which 
controls the movement of the door. A selector. vacuum 
harness running between the switch and the vacuum 
motor transmits the power needed to position the door. 


‘In the NORM A/C, VENT, FLOOR, FLOOR/ 
DEFROST and DEFROST positions, outside. air is 
drawn into the system by the blower. In the OFF/ MAX 
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FIG. 4 Refrigerant Cycle 


A/C position, the recirc door is positioned so that 
outside air cannot pass into the evaporator case. 


Temperature Control—Temperature is controlled by a 
cable-operated air blend door in the plenum assembly. 
When the temperature control lever is in the COOL 
(extreme LH) position, all air is directed around the 
heater core. — 


When the: temperature control lever is moved to the 
WARM (extreme RH) position, all air is directed through 
the heater core. When the temperature control lever is 
between COOL and WARM (between extreme LH and 
extreme RH), air is directed through and around the 
heater core in proportion to the position of the 
ia control lever between the extremes of its 
rave 


Blower Control—Blower speeds are controlled by a 
four-position blower switch and a resistor assembly 
located in the evaporator case upstream from the 
evaporator core (Fig. 7). 


The switch is used to-select-low, two intermediate, or 
high blower speed settings. The blower is turned off by 
the blower speed selector lever when it is. in the OFF 
position. 


A/C System Control—The A/C system is turned on 


and off by the function selector lever. When the lever is 
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set in A/C (MAX and NORM), FLOOR/DEFROST, 


DEFROST positions, electrical current flows through the 


pressure switch to the compressor clutch coil; the clutch 
engages and the A/C. system is on. When the lever is 
set in OFF, VENT or FLOOR. positions, current is 
stopped to the ere clutch coil and the A/C 
system is off. 


System Components 


Evaporator Case Assembly 


The evaporator case assembly is attached to the 
engine side of the dash panel (Fig. 8). 


‘The case is a two-piece molded construction, one 
piece of which forms a cover over the evaporator core. 
An integral vacuum reservoir is part of the cover 
housing. This reservoir and the vacuum motor, which 
operates the outside/recirc air door, are linked through 
a check valve to a hose that supplies engine vacuum. 


The - blower housing is an integral part of the 
evaporator case. It houses the blower motor and wheel 
assembly which attaches to the case through a 
mounting flange on the blower motor. 


The blower motor resistor’ assembly is attached to 
the case with its thermal elements extending into the air 
stream inside the evaporator case. The suction 
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FIG. 5 Vacuum Diagram 
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FIG. 7 Blower Motor Resistor 


accumulator/drier is attached to the evaporator core by 
a support bracket. | 


Pienum Assembly 
Refer to Fig. 9. 


‘The plenum assembly is mounted to the dash panel 
in the passenger compartment. It. contains the heater 
core, temperature blend door, panel door and the floor/ 
defrost door. The temperature blend door is cable- 
controlled through a cam located on top of the plenum 
(Fig. 26). The panel and floor/defrost doors are both 
controlled by vacuum motors, located on the bottom of 
the plenum. 


The heater core is located in the plenum behind the | 


heater core cover. The cover allows the core to be 
removed without removing the plenum. 


19A706 





CCL2733-A 


Evaporator Case and Plenum Assemblies 


Fig. 10 illustrates how the evaporator case and 
plenum assemblies attach on each side of the dash 


_ panel. 


~ Defroster Nozzle | 


‘The defroster nozzle attaches to the instrument panel 
with four screws and one screw to the center air duct. It. 
directs air’ onto the windshield through five slotted 
openings in the upper, forward portion of the panel (Fig. 


~ 14). 


Demiister Nozzles and Hoses 


-Fig. 12 illustrates the parts which make up the side 
window demister system. A separate nozzle attaches to 
a register which is molded into each end of the 
instrument panel. A separate hose leads from each 
nozzle to a connector attached to the center air duct. 
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FIG. 8 Evaporator Case, AsneblyDleussembled View 


Register Ducts 


The register ducts are three one- piece molded parts 


which attach to the underside of the instrument panel: 


(Fig. 13). 


The ducts feed four registers in the instrument panel. 
A triangular-shaped register is located on each side of 
the instrument cluster (Fig. 14) and one of two 
rectangular registers is located at the immediate right of 
the heater-A/C control assembly. The other rectangular 


register is located near the RH edge of the instrument 


panel. 


Outside iiitentiis Air Door 


- The outside air/recirculation air door is located in the 
evaporator case assembly (Fig. 15). It is operated by a 
vacuum motor in response to movement of the uneNO 
air control lever. 


When the lever is in the NORM, A/C, VENT, FLOOR, 
FLOOR/DEFROST, DEFROST positions, the door is 
open to admit outside air; when the lever is in the OFF/ 
MAX A/C position, the door is moved by vacuum to shut 
off outside air and open the passageway so that inside 
air can be recirculated mere) the system. 


Control Assembly — ; sate 
The contro! assembly. is installed in the center of the 


instrument panel (Fig. 16). 


It includes the: control head with one > cable eperaled . 
lever for selecting temperature. A second lever moves a 


vacuum selector switch that activates the various 
function doors and A/C electrical contacts. A third lever ©. 
moves electrical switch contacts so that they establish 


continuity for one of four ‘available ‘blower switch : 
positions between LOW and al aca fone 


Electrical System 7 


' The electrical system consists of the blower motor, 
blower speed switch, blower resistor with a thermal 
limiter, pressure switch, magnetic clutch and the fuse 
and wiring -to complete the circuits (Fig. 17). -: 


The blower motor is installed in the: blower nolleing | 


which is part of the evaporator case. The motor is 


connected to the electrical circuit with one hardshell 
connector located near the motor. ta 


The blower speed _ switch is installed on 1 the control 
assembly and, with the blower resistor, provides the 
selection of four blower operating speeds. 
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FIG. 9 Plenum Assembly—Disassembled View 


The blower motor resistor is installed in the 
evaporator case between the blower motor and the 
evaporator core. 


The resistor assembly also contains a thermal limiter 
which is used as a temperature-protecting fuse. The 
thermal limiter is located a preset distance from the 


resistor coils (Fig. 6). lf the temperature of the thermal — 


limiter reaches approximately 121°C (250°F), the limiter 
contacts will open, interrupting the blower motor circuit 
for all blower speeds except high speed. The thermal 
limiter will not reset and the resistor assembly must be 
replaced if the thermal limiter opens. 


The pressure switch is located on the side of the 
suction accumulator and controls the compressor clutch 


cycling. When the evaporator pressure increases to. 


approximately . 276-324 kPa (40-47 psi), the switch 


closes. When the pressure drops below approximately . 


169 kPa +10 kPa (24.5 psi +1.5 psi), the switch opens to 
stop compressor operation. In ambient temperatures 
below approximately 7.2°C (45°F), the pressure switch 
* will not allow compressor operation because of low 
system pressures. _ , | 


Vacuum System 
The VENT/HEAT, FLOOR/DEFROST, and 


OUTSIDE RECIRC. doors are vacuum operated. Refer. 
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to the vacuum.logi¢ diagram in Figs. 2 and 3 for vacuum 
motor actuation sequence. 

_ For maximum cooling, the temperature lever should 
be set to the extreme left; the function lever should be 


in the MAX A/C position; and the blower should be set 
for a desired rate of airflow. — 


Even though the function lever is on MAX A/C, the 
temperature lever, being manually controlled, may be 
set to modify the temperature of the air and the path 
through which the air flows. Another characteristic of 
the MAX A/C setting is the increased noise level of the 


~ blower. Blower speed does not change when the 


outside air/recirc door is moved to either. of its two 
positions. The difference in noise level is that an open 
recirc door exposes the passenger compartment | 
directly to the noise: When insulated against the noise: 
with the recirc passageway closed, the blower speed . 
appears to be less. . % 


The control lever operates a vacuum valve (Fig. 18) 
which is attached to the backside of the control 
assembly by two screws. 7 


_ Two hoses extend from the valve to the vacuum. 
motors and vacuum supply. The solid black hose goes 
to the. vacuum supply through a tee shaped check 
valve, which attaches the vacuum reservoir and engine 
source. The white hose actuates the OUTSIDE/ 
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FIG. 10 Assembly of Evaporator Case and Plenum Assemblies 


RECIRC air door two-position vacuum motor. The blue 
hose actuates the VENT/HEAT air door two-position 
vacuum motor. The red and yellow hoses actuate the 
FLOOR/DEFROST three-position air vacuum motor. 
Each end of each hose slides onto the nipple of the 
vacuum port to which it attaches. | 


Refrigerant System 


The manual A/C-heater refrigerant system uses a six- 
cylinder swash plate compressor, a condenser, an 
evaporator core with a fixed orifice in the evaporator 
inlet tube, a suction accumulator with an integral drier, a 
. pressure switch, Schrader-type service access gauge 
port valves, and the necessary refrigerant lines. 


A/C Compressor and Clutch Assembly 


The A/C compressor is the 10-cylinder swash-plate 
type and is installed on the LH side of the engine 
compartment. It is driven by the front:end accessory 
drive VEE belt. Belt tension adjustment is obtained by 
means of an automatic tensioner (on gasoline engines 
or by moving the compressor and braces on 7.3L diesel 
engines) (Fig. 19). 


Pressure Relief Valve 


A pressure relief valve is installed on the compressor 
discharge manifold to relieve excess high pressure 
buildups (310 kPa or 450 psi and above) and prevent 
damage to the compressor and other A/C components. 


Condenser Assembly 


The condenser assembly is attached to the radiator 
support in front at. the radiator with two mounting 


brackets at the top and bottom of the condenser (Fig. - 


20). The top mounting brackets attach to the rear side 


of the radiator support and the lower brackets attach to 


the front side of the radiator support. 


Evaporator Core 


The evaporator core is a ‘'flooded type" (plate-fin) 
core similar to passenger car cores (Fig. 21). The liquid 
line connects to the bottom of the core and the suction 
accumulator/drier assembly connects to the top of the 


core. 


Fixed Orifice Tube 


The evaporator inlet tube is fitted with a fixed orifice 
to control refrigerant flow. This orifice tube can be 
removed from the evaporator core inlet tube for 
placement if it becomes necessary. However, Orifice 
Tube Remover and Installer T83L-19990-A (Motorcraft 
YT-1008) or equivalent (Fig. 22) is necessary to prevent 
breakage when removing the tube. : 


~ The fixed orifice tube assembly is a restriction 
between the high and low pressure refrigerant and 
meters the flow of liquid refrigerant into the evaporator 
core. The diameter of the orifice within the orifice tube is 
1.575mm (0.062 inch). The orifice tube can be identified 
by the RED body color with a white outlet tip. ) 


The fixed orifice tube is located in the evaporator inlet 


- tube and has filter screens on the inlet and outlet ends 


of the tube body. The filter screens act as strainers for 
the liquid refrigerant flowing through the fixed orifice 
opening. O-rings on the tube body prevent the high 


_ pressure liquid refrigerant from bypassing the orifice. 


Adjustment or repairs cannot be made to the fixed 
orifice tube assembly and it must be replaced as a unit. 
Suction Accumulator/Drier ; 


The suction accumulator/drier (Fig. 18) is mounted 
inside the evaporator case and attaches directly to the 


_ evaporator outlet tube. 


Refrigerant enters the accumulator/drier canister 
through the inlet tube and the heavier, oil-laden 
refrigerant falls to the bottom of the canister. A small 
diameter oil bleed hole is located in the side of the 
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FIG. 12 Demister Nozzles and Hoses 


outlet tube near the bottom of the canister. This bleed 
hole is covered with a filter screen and allows a small 

-amount of the heavier liquid refrigerant and oil mixture 
to re-enter the suction line at a controlled rate. When 


the heavier liquid refrigerant and oil mixture enters the | 


compressor suction line, it has a second opportunity to 
vaporize and circulate through the compressor without 
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causing damage to the compressor due to refrigerant 
slugging. | | : A 

A desiccant bag is mounted inside the suction 
accumulator/drier canister to absorb any moisture 


which may be in the refrigerant system. 


A fitting located.on the top or side of the canister is 
used to attach the clutch cycling pressure switch. A 
long-travel Schrader-type valve stem core is installed in 
DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


36-61-13 _ F-150 Through F-350 and Bronco Manual A/C-Heater System 36-61-13 


INSTRUMENT PANEL 


A/C INSTRUMENT PANEL REGISTER 
DUCT ASSEMBLY - L.H. 
(+19A843- 


A/C AIR INLET CENTER ODUCT ASSEMBLY 
-19A618- 


A/C INSTRUMENT PANEL REGISTER 
DUCT ASSEMBLY - R.H. 
-19B680- 


CCL 2740-C 





FIG. 13 Instrument Panel Register. Duct 
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FIG. 14 Instrument Panel Registers 


the fitting opening to prevent refrigerant loss when the. _ from the accumulator through the pressure switch fitting 
clutch cycling pressure switch is removed. when the Schrader valve stem is removed. 


t it is necessary to check the suction accumulator/ 
drier for excessive refrigerant oil, the oil must be poured 
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FIG. 15 Outside Air/Recirc Air Vacuum Control 
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FIG. 16 Control Assembly (Front View) 


Replacement Guidelines . | -e The system has been left open for more than 24 
a _ hours (system completely discharged). 


° There is evidence of moisture in the system (i.e... 
e The suction accumulator/drier is restricted, internal corrosion of metal lines ‘or dark thick 
plugged or perforated. refrigerant oil). 


Replace Accumulator/Drier when: 
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FIG. 17 Manual A/C-Heater Electrical System Wiring Diagram 


e A component such as a condenser, evaporator, Do not replace Accumulator/Drier every time. if: 
refrigerant line or a seized compressor is replaced. . There is a partial loss of refrigerant charge. 


(Flush system and replace orifice tube when repracing 
A dent is found in the outer shell of the suction 
a seized or damaged a accumulator Aner. 
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FIG. 18 Vacuum Selector Valves and Hoses 


Clutch Cycling Pressure Switch 


' The clutch cycling pressure switch (Fig. 23) is 
mounted on a Schrader valve-type fitting on the side of 
the suction accumulator/drier assembly. A valve 


depressor, .located inside the threaded end of the. 
pressure switch, presses in on. the Schrader valve stem © 


as the switch is mounted and allows the suction 
pressure inside the accumulator/drier housing to 


activate the switch. The electrical switch contacts are 
normally open when the suction pressure is at or below | 


179 .kKPa (26 psi); they will close, activating the 
compressor clutch, when the suction pressure rises to 


approximately 310 kPa (45 psi) or above. Lower - 


ambient temperatures (below approximately 7°C or 
45°F) during cold weather seasons will also open the 
clutch cycling pressure switch contacts, because of the 
pressure/temperature relationship of the refrigerant in 
the system. The electrical switch contacts control the 
electrical circuit to the compressor's magnetic clutch 
coil. When the switch contacts are closed, the clutch 
coil is energized and the A/C clutch is engaged to drive 
the compressor. When the switch contacts are open, 
the compressor's magnetic clutch coil is de-energized, 
the A/C clutch is disengaged and the compressor does 
not operate. The clutch cycling pressure switch, when 
‘functioning properly, will control the evaporator core 


pressure at a ‘point where the plate-fin surface | 


* temperature will be maintained slightly above freezing 
“which prevents evaporator icing and the blockage of 
airflow. | 2 | | 


Service Access Gauge Port Valves 


' Two service access gauge port valves are used in the 
refrigerant system. The high pressure (discharge) valve 
is located in the discharge line near the condenser (Fig. 

24). This service access gauge port valve requires High 
Pressure Service Port Adapter Set D81L-19703-A 


(Motorcraft YT-354 or 355) or equivalent (Fig. 25) to ~ 


— connect a manifold gauge set or charging station to it. 
The other service access gauge port valve is located on 
the side of the suction accumulator and is used to 
measure evaporator pressure. An additional Low 
Pressure Gauge Port Valve adapted to the accumulator 
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is available for attaching a service hose and pressure 


gauge. See Tee Adapter Tool Installation in Section 36- 
30. i sO | 


Refrigerant Lines 


On vehicles equipped with gasoline engines, the 
manifold and suction/discharge tubes are serviced as 


an assembly. - 


On vehicles equipped with diesel engines, the © 


manifold and suction/discharge tubes are serviced 
_ separately. 7 | | 


The compressor discharge line has a Schrader-type 
service access gauge port valve located near the 
condenser. This is the high pressure service port. A 


High Pressure Service Port Adapter Set D81L-19703-A 
(Motorcraft YT-354 or 355) or equivalent.is necessary to 


connect a manifold gauge set or a charging station to 


this service port. 


CCL 3141-A 


FIG. 19 FX-15 Compressor Assembly 
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FIG. 20 Condenser Assembly 


DIAGNOSIS AND TESTING | 


For instructions and illustrations covering diagnosis 
and testing of-the heater and A/C systems used on 
current F-Series and Bronco vehicles, refer to Sections 
36-10 and 36-30. | 


viel Heating system coverage includes the following: 


.—Blower motor current draw test 
—Blower motor voltage test 

—Blower ‘switch continuity test 

'—Heater core leak testing | 

_ —Loose blower wheel test - 

_—Open circuit test | | 


Procedures are also provided for bleeding air from 
the heater core, visually checking the blower, and 
backflushing the heater core. 


e A/C system coverage includes the following: | 
—A/C performance testing. es 
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—Magnetic clutch test _ 
—Pressure switch test | 


Procedures are also provided for leak testing, making . 
visual inspections, and using a manifold gauge set. 


ADJUSTMENTS 


Vacuum Controls and Temperature Control 
Cables. 8 | 


To check for proper functional control in the system, 
move the blower switch to HIGH. ‘Then, move the 
function lever to each of its seven positions. There 
should be airflow from the appropriate registers, floor 
duct and/or nozzles and no airflow in the OFF position. 


If proper airflow is not provided, look for the following: 


e A vacuum harness which is not fully seated at the 
vacuum motor. | 


e A damaged connector between the control assembly 
and pienum. | | 
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FIG. 21 Evaporator Core and Suction Accumulator/Drier 
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. A damaged connection. between the plenum and  misadjusted or not connected. Refer to Cable 


vacuum source. 


Adjustment or Cable Removal and Installation. 


vacuum input from the engine. : NOTE: If the temperature. lever does not move left or 


e A vacuum harness which is pinched or trapped. 


¢ A transposed vacuum line. This condition is evident | assembly. 
when the color code on the vacuum line fails to match 
the color code on its mating vacuum nipple. 


movement of the damper door when vacuum is 


right and appear to be locked in place, the adjustment. 
pin may have been inadvertently left in the cam during 


To remove temperature control cam adjustment pin: 


1. Disengage glove compartment door by squeezing 
side with stop and removing pin holding check 


ee a oe is emoyen: . a | , _ $trap from opposite side. Allow door to hang free. 
e Aninoperative vacuum selector valve. = 2. Working through glove compartment opening, 

To check the temperature control cable adjustment, remove red assembly pin from control cam with a 
move the temperature control lever back and forth, ‘mechanical fingers tool or a wire with a hook on 
checking for the sound of the temperature blend door ~ ‘the end. | . — 


seating against the stop. If the sound of the door 
seating is not heard before the lever reaches its limit of 


@ 


Check for proper control cable operation. 
travel, the temperature control cable may be 4. Install glove compartment and door. 
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FIG. 22 Removal of Fixed ounce ‘Tube 


To adjust the temperature control cable, proceed: as. 
follows: 


é 


1. Disengage glove compartment as. outlined. Allow | 


door to hang free. 


2. Working through glove compartment opening, 
remove cable jacket from metal attaching clip on 
top of plenum by depressing clip tab and. ae 
cable up. 


NOTE: Cable end should remain attached to door cam 


and/ or crank arm. 


3. Set temperature control lever to COOL and hold 
firmly. 


4. With cable end attached to temperature door cam, 


push gently on cable jacket to seat blend door — 


_ (push until resistance is felt). Install cable into clip 
by pushing cable jacket into clip from top until it 
‘snaps into place (Fig. 26). 


5. Operate system to check temperature control. 
Compressor Drive Belt Tension 


For. compressor. drive belt adjustment pieeodiies: 


refer to Section 27-06, Accessory Drive Belt Service. 


REMOVAL AND INSTALLATION 


Control Assembly 
1. Disconnect the battery ground cable(s).. 


2. Pull the center finish panel away from the 


instrument panel to gain access to the four screws 
which attach the control assembly to the 
instrument panel. Refer to Section 45-61 for the 
position of the nstument panel asecrby and its 
components: 
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3. Remove the four. screws. Then, pull the control 


assembly far enough through the opening in the 
panel to allow disengagement of the electrical 
connectors for the blower switch and control. 
illumination lamp. ° i 


- 4. Disconnect the vacuum harness connector from 


the vacuum selector valve on the control 
assembly. : 


5. Disconnect the vacuum hamess from the plenum 
assembly connector. 


‘6. Usinga screwdriver or needienose pliers, carefully 


release the temperature control snap-in flange 
from the underside of the control assembly (Fig. 
27). | 


7. Rotate the control assembly 90 degrees. and 
disconnect the temperature control cable from the 
_ temperature control lever. 


8. Move the control, acoeatis ewey from the 
instrument panel. 


Installation 


1... Pull: the temperature control cable through the 
- control assembly opening in the instrument panel 
for a distance of approximately 203mm (8 inches). 


2. Hold the control assembly against the instrument 
panel with the face of the control directed toward 
the roof of the vehicle. Attach the temperature 
cable to its control lever. 


3. Rotate the control assembly to position it into the 
instrument panel opening. Snap the cable flag into 
the control bracket. Be sure that the flag is firmly 
seated. 
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FIG. 23 Suction Accumulator/Drier—Cutaway View 


a 6. 
7. 
8. 


Connect the wire harness to the blower switch and 
control illumination lamp. Attach the vacuum 
harness to the vacuum selector valve and plenum. 


Position the control assembly into its instrument 


panel opening while being careful that the vacuum 
and electrical harness are properly stowed. 


Install the: finish panel: | 
Connect the battery ground cable(s): 
Check the system for proper operation. 


Blower Speed Switch — 
Removal 


6. 


Refer to Fig. 28. 


Carefully pry instrument panel center. finish sail 


out of its four lower retaining slots. Then, rotate 
panel out of upper siot. 


Remove control assembly. from. instrument Sarial 


- as outlined. - 
Remove knob from blower switch by placing a 


small screwdriver between knob spring retainer 
and control assembly. Then, pull on. screwdriver, 
applying pressure on spring retainer and pull knob 


from. switch. 


Remove four control assembly attaching SCrews. 


Move control assembly away from instrument 
panel opening and disconnect wire connector from 


_ Switch. 
. Remove. screw atachingt switch -to bottom of 


control assembly, and remove switch. 


Installation 


t; 


2. 
3. 


Position switch on contro assembly and _ install 
attaching screw. 


Connect wire Connector to switch. 


- Position control assembly in instrument pane and 


attach it with four screws. 


Install blower switch lever knob with ) spring retainer 


pushed into place. 


Slide instrument panel center finish panel: upper 
retainer into slot in the instrument panel. Press 


remaining four retainers into mating slots in the 
panel. — 


Check blower switch for proper blower motor 


operation. 


. Vacuum Selector Valve 


Removal 

1. . Disconnect battery around: cable(s). 

2. ~Remove control assembly as outlined. Do not. 
disconnect electrical cable. 
Remove two screws. attaching vacuum selector 

_ valve to control ane and remove selector 

valve (Fig. 29). 

4, Remove two nuts which secure vacuum nannies! to 

7 the selector valve, and remove harness. 

Installation | 

1. Install vacuum harness on vacuum selector valve. 

2. Position the vacuum selector valve over its. 
mounting location on the control assembly. Align — 
the holes and install two attaching screws. 
Connect vacuum harness at the plenum. Be 
certain that the locking tabs are engaged. _ 
Position the control assembly in its instrument 
panel opening. Be sure the electrical and vacuum - 
harnesses are properly stowed. Install the four 

| attaching screws (Fig. 27). n 

5. . Connect the battery ground cable(s).. 

6. Start the engine to provide vacuum. Then, move 


the function lever to.each of its operating positions 
to verify that vacuum is being distributed properly 
through: the selector valve to ne applicable 
vacuum motor. 


Temperature Control Cable 


Removal 


a. 


2. 


Remove the control aavenibly from me instrument 


panel as outlined. 


Disengage the glove coripartment by squeezing . 
the side with stop and removing pin retaining check 
strap from outside: mow glove een to 
hang free. 


. Working through the glove somanient remove: 
_ the temperature control cable housing from the clip 


on top of plenum by depressing the clip tab and 


pulling the cable rearward. Refer to Fig. .30. 
_ Working from the bottom of the control with a- 


screwdriver or needlenose pliers, carefully release 


- the temperature control cable snap-in flag. 


Rotate control assembly face 90 degrees upward. 
Disconnect the temperature control cable and 
move the control assembly avay from the 


_ instrument panel. 


Disconnect the iemporalure control éabie from 
cam on top of the plenum. 


Pull cable away from instrument panel and through | 
the control assembly opening. 
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FIG. 24 Service Access Gauge Port Valves 


Installation 


1. Feed wire loop end of cable through control 
assembly opening in instrument panel. © 


2. Attach wire loop end of cable to the temperature 
cam assembly on top of the plenum. Ensure that 
‘the wire loop coil is up and that the cable is routed 
under cable hold-down on cam assembly: 


3. Hold control assembly with its top toward the 
steering wheel. Attach the temperature control 
cable to temperature control lever. Snap flag into 
the top of the control assembly bracket. 


4. Position the control assembly close to the opening 

in the instrument panel. Working through this 
opening, route the cable so that it will not have 
kinks or sharp bends anywhere along its course 
between the control assembly and the cam on the 
plenum. 


5. Adjust cables as outlined. 


6. Actuate the temperature control lever and check 
for proper cable adjustment. Adjust as necessary. 


7. Connect wire and vacuum harness to control 
assembly and plenum. | 


8. Install the control assembly in the instrument panel 
using four attaching screws. — 


9. Check system for proper operation. 
10. Complete installation of the control assembly and 
glove compartment. 


Temperature Control Cam 


-Removal 


1. Disengage glove compartment door by squeezing 
the side with stop and removing pin retainer check 
strap from opposite side. Allow door to hang free. 


2. Working through glove compartment opening, 
remove temperature control cam retaining screw 
and lift cam away from plenum. : 


3. Move cam as necessary, to disconnect the 
temperature control cable and remove cam from 
the vehicle (Fig. 31). 
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Installation 


1. Connect temperature control cable to temperature 


control cam. Ensure that the cable is routed under 
the cable’ retainer on cam. 


2. Position the temperature control cam on top of the 
plenum and install retaining screw. 


3. Check operation of cam for a full range of 
temperature control. Adjust the temperature 
control cable, as necessary... __. 


Instrument Panel 

Procedures for removal and installation of the 
instrument panel are covered in Section 45-61. 
Defroster Nozzle 


Removal 


1. Loosen instrument panel and pull it back far 
enough to gain access to defroster nozzle screws. 
Refer to Section 45-61 for instrument panel 
procedures. © ) : 


2. Remove four screws attaching defroster nozzle to 


the underside of the instrument panel (Fig. 32). 


3. Remove screw attaching defroster nozzle inlet to 
center duct. 


4. Pull defroster nozzle rearward clearing mounting 
. tabs. Lift defroster nozzle out. - 


installation 


1. Position defroster nozzle in underside of 
instrument panel and install four retaining screws. 


2. Install instrument panel as outlined in Section 45- 
61. | 


3. Install defroster inlet retaining screw. 


Demister Nozzles and Hoses | 


Removal and Installation 


1. Remove instrument panel as outlined in Section 
- 45-61. 7 


2. Remove two nuts attaching RH and LH demister 
nozzles to instrument panel. They are located in 
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FIG. 25 Service Access Gauge Port Valve Adapters 


opposite corners of the panel. Disconnect flexible 


hose which slides over the input end of each 
: nozzle (Fig. 33). | 


8. A-connector which slides over a slip joint opening 
in the center duct receives the opposite end of 


each of the demister hoses. The hose to the left 


demister nozzle slides over a neck on upper 
surface of the connector. The hose on: the right 
demister nozzle slides over a neck on onboard 
surface of the connector. To disconnect a hose, 
pull it off connector and/or demister nozzle. 


4. To install nozzles, hoses, and/or connector, instal 
two attaching screws into each nozzle. Then, slide 
all removed demister hoses over their attaching 
locations. 2 


5. Install instrument panel as outlined in Section 45: 


Floor Duct | 


Removal and Installation 


1. Remove the plastic attaching screw from the 


bottom side of the plenum. 


2. Remove the push nut sleeve from the attaching 


hole. 
3. Disengage the floor ek from the plenum (Fig. 34). 


4. To install, position the duct on the plenum and 
engage the lugs inside the duct with their mating 
slots in the plenum. Tilt the duct into paces then 
push in to secure engagement. 


5. Start the plastic screw into the push nut sleeve. 
Then, install through the floor duct flange and into 
the attaching hole in the plenum. Be sure that the 
attachment Is secure. . 


Heater Core 
Removal 


1, 


2. Disconnect the heater hoses from the heater core 
tubes. Plug the hoses. | = 

3. Remove the glove compartment. | 

4. From inside the passenger compartment, remove 
the seven screws which attach the heater core 
access cover to the plenum. (Fig. 35). | 

5. Disconnect the vacuum source. Leave the vacuum 
harness attached to the cover. Remove the cover. 

6. Remove the heater core from the plenum. 

Installation , 

1. Position the heater core and seal in the plenum 
assembly. 

2. Install the heater core access cover on the plenum 

assembly and secure it with its seven attaching 
screws. Be certain that the vacuum harness is not 
trapped or pinched during the cover installation. 

3. Connect the vacuum harness to its source 
connection. 

4. Install heater. hoses on the esis core tubes at 
dash panel in. engine compartment. Do not 
overtighten the hose clamps. | 3 

5. Check coolant level and add coolant as reauired. 
Refer to Section 27-02, Cooling System Service. 

6. Check eo for proper operation and: coolant 


Allow the engine to cool. Observe the . safety. 
precautions outlined in Section 27-02, Cooling 
System Service, then, proceed as follows: 


e Place a thick cloth over the radiator cap. 


e Turn the cap slowly to its first stop to release 
system pressure. 


e When the pressure has been released, tighten 
the radiator cap. 


leaks. 


Register ‘Ducts 
Removal 


T. 
2. 
3. 


4, 
5. 


Disconnect ground cable mom battery negative 
terminal. 


fae instrument panel as outlined in Section 


Rotate instrument panel rearward as far as 
spat gaat to permit removal of eater ducts from 
pane 


Remove defroster nozzle. 


Remove bah duct attaching screws. ‘Remove 
the duct (Fig. 36). 


Installation 


Vi 


2. 
3. 


Position register ducts in instrument panel and 
install the attaching screws (Fig. mh 


- Install defroster nozzle. 


Rotate instrument panel forward and install as 
outlined. 


Connect battery ground cable. 
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FIG. 26 Control Cable-To-Cam Connection 


Register Louver Assembly 
Passenger Side | 
Removal 


a 


Insert tool with thin blade under tainitg tab (Fig. 
37). Pry retaining tab toward louvers until retaining 
tab pivot clears hole in register opening. 


2. Pull register louver assembly end out from housing 
only enough to Prevent pivot from going back into 
- ‘pivot hole. | 
'3. Repeat Step . for other retaining tab and pull 
register louver assembly from roaster opening. 
Installation | 


NOTE: The pivots on each end of the register louver 


assembly are different diameters and therefore 


determine the instalied Posten of ve eee louver 
-assembly. 


1. 


2. 


Position register louver sessinbly oe opening with 
largest diameter pivot near largest pivot hole. 


Depress retaining tabs and push register louver 
assembly into register opening. Then, engage 
retainer tab pivots in pivot holes. 
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‘Register Louver Assembly (Driver's s Side = 


Only) 


Removal ‘and installation 


i 


2. 


- Remove the right and left instrument panel cluster 


finish. panels located on each ace of the re 
column. | ! 


Remove the instrument panel cluster opening = 


- upper finish panel. 


NOTE: Refer’ to Section 45- 61 for instrument panel. 
removal and installation. 4 


3. 
4. 


Refer to: Fig. 38. 


If. both louvers are being’ fepiaced: remove the. 


staked-over finish panel material from the two stud | 


- — locations on the backside of each panel which are . 


called out as Point VAY. 


Remove the barrel clip from the stud located at the 
lower, outer corner. of ele eaistet called out as 


~ Point-"B". 


Remove: the louvers. 
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- i To install replacement louvers, drill a 3/16 inch 
: diameter hole through the mounting studs from 
‘which staking was removed. 


8. Seat the register tabs with barrel clips onto the 
studs at points B. Align the two-inboard tabs with - 


the new holes drilled in the bosses (Points A). 


Secure the assemblies with a No. 8-12x1/2 inch - 
Type P Washer Head Screw (Part No. 385754) at 
two places (Points A) each louver, if both are being | 


- serviced. 
9: Install the upper and two lower finish panels. 


Outside/Recirc. Air Door, ‘Vacuum Motor or . 
Door Crank  __ 


Removal 


1. Disconnect. thie blower olen: onneeion and 
remove the blower motor. 


2. If only. the’ vacuum: motor is to. be herioved: 
_ disconnect the two screws which attach the motor 
to the upper surface of the outside door duct. 


3. Pry.the motor and arm assembly upward at the arm 
_end to free it from-its mounting peg. A retaining 
'. .flange which is an integral part. of the crank, peg, 


and flange component may. partially obstruct the 


motor arm in its upward movement along the peg. 


If this retaining flange should: break off when _ 


forcing the motor arm upward, a 3/16 inch spring 
nut (Part No. 383358-S) must be used to retain the 


motor arm when the same or replacement motor is’ 


installed: Fig. 39 illustrates removal in View A.and 


F:150 Through F-350 and ‘Bronco -Manual A/C-Heater System 


BLOWER MOTOR | 7 
SPEED CONTROL FUNCTION 


SELECTOR 
-19A642- | LEVER | 


36-61-24 


FUNCTION SELECTOR 
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the area in which retainer flange breakage ight 
_ occur in View B. : 


4. Look through blower: motor opening in the case 

- -and-use a screwdriver to depress the snap-on door 
crank while pulling up on door shaft to release the 
crank from the door (Fig. 40). 


5. Remove the door vena the blower motor 
opening. ee 


Installation - 


1. Insert the door through the blower motor opening. 
Seat the bottom door pivot first, then swing the top | 
.door. pivot into place: 


2. Hold the door in the full outside air position ain 
to full in-board position) and snap- in crank (Fig 40). 


3. Align the hole in the vacuum motor arm with, peg in . 
the door crank. 


4. Slide the arm downward over the peg and along | 


' the inner surface of the retaining ‘flange with the © 
‘arm seats the base of thé flange surface. 


_ NOTE: If the flange has been broken off install: the . 
‘spring nut as described in Step. 2 of the Removal 
_ procedure. 


5. — Install blower motor in the pauisie and connect the - 
; blower motor. electrical harness. ; 


Plenum Doors 


Removal and Installation 7 : 
The damper doors inside the plenum ‘assembly cannot | 


_ be replaced. As a result, if there is a damaged FLOOR/ 
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DEFROST,. or. PANEL/DEFROST door, the plenum, 
including these doors, must be replaced. The plenum 
must also be replaced if there is damage to the case 
mounting studs which cannot be repaired. 


Plenum Door Vacuum Motors 


Removal and Installation 


The vacuum motors. for the PANEL/DEFROST and 
FLOOR/DEFROST damper doors are attached to the 
underside of the plenum assembly. Fig. 41 illustrates 
these motors disassembled from the- plenum. 


Panel/Defrost Door Motor 


Removal. a2 
1. Remove the vacuum hose from the vacuum motor. 


2. Remove the two screws which attach the motor 
and bracket assembly to the. plenum. 


3. Rotate the assembly so that the slot in the bracket 

in parallel with the tee-shaped end of the door 

- crank arm. Pull the motor and bracket assembly off 
the crank arm. 


Installation 


1. Insert the end of the crank arm into the slot in the 
motor and bracket assembly. Rotate the assembly 
into alignment with the bracket atecning holes in 
the plenum. 


2. Install the two motor and. bracket assembly 
~ attaching screws. 


3. Install the vacuum hose on ‘the motor. 
4. Verify that the system functions: properly. 
Floor/Defrost Door Motor | | 
Removal | 


1. Remove the floor duct as aacnued 


2. Disconnect the two’ vacuum -hoses vem the 
| vacuum motor. 


3. Remove the two screws which secure the motor 


and bracket assembly to the plenum. 


4. Using a small screwdriver, depress the tang on the 
side of.the door operating lever and pull the motor 
arm out of the vet (Fig. 41). 


Installation 


1. - Slide the motor arm into the door eve until. the — 


locking tang engages. . 
' Attach the two vacuum hoses. — 


Install the floor duct. 
Verify that: the system: qUnCnOnS. properly. 


Pees 


Evaporator Case. 


Removal 


1.) Discharge retrigerant system following the 
recommended service procedures. Refer to 
Section 36-30. Observe all safety precautions. 


2. Disconnect vacuum supply hose at dash panel. 


Position check valve away from evaporator case. 


3. Disconnect liquid line from evaporator core using a 
spring lock coupling removal tool (Fig. 42). 
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FIG. 28 Blower Speed Switch 


4. Disconnect suction line from accumulator. Cap all 
open refrigerant lines to” ‘prevent entrance of dirt 
and moisture.. 


5. Disconnect neater hoses from healer core and 
plug hoses with suitable 15.87mm (5/8 inch) plugs. 


6. - Working in passenger compartment, remove two 
_screws or nuts attaching bottom of evaporator 
case to dash panel (Fig. 43). One screw also 
attaches lower edge of plenum to dash panel. 


7. Unplug vacuum harness and two wiring connectors 

to wiring assembly (14401) located near RH end of 

plenum harness coming from recirc duct opening 
back into opening. 


8. Remove two screws attaching RH side of recirc © 
duct to dash panel.. 


9. Remove two retaining nuts attaching evaporator 
case and recirc duct to dash panel. 


10. Pull evaporator case and recirc duct forward and 


remove it from vehicle. 


Installation 


1. Position recirc duct and eveponater case to dash 
panel. Install two roteinig nuts along. top oe of 
assembly. 


2. Install two screws along RH side of recirc > duct Fig. 


34). 


| 3. Working in passenger compartment: install top. 


screws to attach bottom of. yavee oe case to. 
dash panel. 


4. Connect vacuum harness from recirc duct opening 
to the dash Panel. . 


5 | Using a new O- -ring lubricated with clean refrigerant 


oil, connect liquid line to evaporator core.. Tighten 
- connection to 21-27 N-m (15- 20 ft- ) using two. 
wrenches. | 


6. Using anew O- -ring lubricated with clean refrigerant 
oil, connect suction line to accumulator. Tighten 
connection. to 34-44 N-m (28- 33 ft-lb) ai aie 
wrenches. | 


7. ‘Connect heater hoses to heater core. Tighten 
clamps only to 1.4-2.0 N-m (12-18. in- Ib). 
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8. 


9. 


10. 


11. 
12. 


Connect vacuum harness and two wiring 
connectors - to wiring assembly (14401) under 
instrument panel. - 


Fill and bleed cooling system. Refer to Section 97- , 


Leak test, evacuate and charge system following 


recommended Brora Observe. all. safety — 


precautions. 
Check system for. -_ proper operation. | 
Refer to Section 36-30 Or Evaporator Leak Test. 


Evaporator Core’ 
Removal 


a 


Discharge refrigerant system following 
recommended service pOcoumee: Observe. all 


_ Safety precautions. 
Disconnect electrical connector from pressure 


switch on side of suction accumulator. 


-Remove pressure switch from accumulator. 


Disconnect suction hose from suction 
accumulator. Use a backup wrench to loosen 


fitting. Cap suction hose to prevent entry of dirt and 


excess moisture. 


Using a spring lock coupling tool, disconnect liquid — 


line from evaporator core. Cap liquid line to prevent 


entry of dirt and excess moisture. 


Remove one nut retaining MAP sensor bracket to 
the upper LH corner of evaporator case. 


VACUUM HOSE COLOR CODE 


BK - BLACK - VACUUM SOURCE 
W - WHITE - OUTSIDE/RECIRC AIR DOOR MOTOR 
BL - BLUE - PANEL/DEFROST AIR DOOR MOTOR 


R - RED - FLOOR/DEFROST AIR DOOR MOTOR 
Y - YELLOW - FLOOR/DEFROST AIR DOOR MOTOR 


FIG. 29 Vacuum Selector Valve 


7. Remove spring clip holding MAP sensor to housing 
(on.all gas engines). Put MAP sensor aside. 
8. Remove one nut retaining upper LH corner of 
evaporator case to dash panel. 
9. - Remove six screws attaching LH evaporator cover 
to evaporator case. 
10. Remove -LH evaporator cover from: evaporator 
. Case. 
11. Remove evaporator core and suction: accumulator 
from evaporator case (Fig. 44): 
Installation . 7 : 
1. Transfer suction accumulator signer straps and 
spring nuts to the replacement evaporator core. 
2. Install evaporator core into evaporator case. 
3. Position evaporator cover to evaporator case. — 
. Install six screws to attach cover to ae 
_- case along flange. 
4. Install one nut to retain upper LH. Comer of case to 
dash panel. 
5. Install one spring clip to rib on evaporator c case and 
7 Push into position. 
6. Install one nut to retain upper LH corner of MAP 
- sensor bracket to the upper LH corner of 
_. evaporator case. 
7. In passenger compartment, install one screw to 


attach lower edge of the plenum and bottom of the 


_ evaporator case to dash panel. 
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TEMPERATURE 
CONTROL CAM 
: 19788. 


” TEMPERATURE 
CONTROL LEVER 


HEATER/C _ 
CONTROL ASSY 
7 “19980-_ 


y 
y 
RES FD 


FIG. 30 Temperature Control Cable Removal 

Remove: cap from evaporator core liquid line 
connection. and. install a new fixed orifice’ tube in Eye 
the evaporator core tube as outlined. . : 


Using new O-ring lubricated with clean no | 


oil, connect liquid line to evaporator core..Push 


spring lock coupling until it snaps secure. Pull back . 
_to make sure connection is completed. ° Boe 


Add 88. 7mi (3 ounces) of clean refrigerant oil to a 
new suction accumulator to compensate for oil lost 
in evaporator core replacement. | 


Using a new O-ring lubricated with ‘clean refrigerant | 


~ oil, Connect suction accumulator to evaporator 


13. 


. Core. 


12. 
~ screws). Tighten accumulator-to-evaporator core 
_ fitting to 21-27 N-m (15-20 ft-lb). Use a backup. 


Install Sact6n ‘accumulator Sinton straps (two 


wrench on accumulator to prevent component 
damage. 


Using a new O-ring lubricated with clean refrigerant: _ 
oil, connect suction hose to suction accumulator. 


Use «a backup wrench to apreven a 
damage. 
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ST 
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14. Using anew O-ting lubricated with clean refrigerant 


. - Oil, install pressure awitee on suction accumulator a 
--nipple. 


~ 15. Connect electrical ‘connector to pressure * switch. : 


16. Leak test, evacuate and charge system following 
recommended Preceaues Observe all safety .. 
: precautions. | ? 


17. ‘Check system ‘for proper operation 


-- Blower Motor Resistor © 


Removal and Installation 


1.’ Disconnect wire connector from. resistor assembly 


(Fig. -7). 


' 2. Remove.two screws stacking t resistor assembly to, 


evaporator case and remove resistor: 


3.  Toinstall, apply a bead of sealer D6AZ- 19560-A or 


‘equivalent ‘around the resistor mounting board. 


«4, Position resistor in opening in evaporator case, and 


install two attaching screws. 

| Connect wire connector to resistor assembly.” 

6. Check blower motor for proper saat all in’ all 
blower speeds. | 
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FIG. 31 Temperature Control Cam 


INSTRUMENT 
ae PANEL 
-N803876-S2- 
(5 REQ’D) 


NUT) | 
-N802539-S100- — 
(4 REQ’D) 


(CCL 2721-C 





FIG. 32 Defroster Nozzle os 


Blower Motor and lor Wheel = | | 2... ibisconnset. ‘blower motor air cooling . ae from 
ee ee ae eee he “eo motor. ; 
Removal 


1. Disconnect: motor connector. 
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ASSEMBLY 
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NOZZLE 
-19E656- 


‘FIG. 33 Demister Nozzle and Hoses 


RIVET N803946 AND ITS RETAINING SLEEVE ARE. SUPPLIED ey 
AS AN ASSEMBLY AND HAMMERED INTO THE FLOOR DUCT \= 
ATTACHING HOLE IN THE PLENUM. THE RIVET MAY BE 


BACKED-OUT WITH A SCREWDRIVER IF THE FLOOR DUCT !S 
TO BE REMOVED FOR SERVICE. ae a 


FLOOR DUCT ASSY  - 
| -18C433- sae 2 


FIG. 34 Floor Duct 


3. 


Remove four blower motor ‘mounting plate 
_ attaching screws and remove motor and wheel 
assembly from blower housing. 


Remove hub clamp spring from blower wheel hub 
and remove blower wheel from motor shaft. 
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ay 
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Installation a 


1. 


Position blower wheel on blower motor shaft. | 


Then, install a new hub clamp spring on blower. 


hub. NOTE: The hub clamp spring (Part No. - 
384260-S32) is included with a new blower wheel, . — 
but not with blower motor. . ey a | 
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A/C INSTRUMENT PANEL REGISTER. 
‘DUCT ASSEMBLY - L.H. 
-19A843- 


A/C AIR INLET CENTER DUCT ASSEMBLY © 
-19A618- 


A/C INSTRUMENT PANEL REGISTER 
DUCT ASSEMBLY - R.H. * 
-19B680- 
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FIG. 36 Register Ducts — 
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FIG. 37 Instrument Panel Register-Louver Removal—Passenger Side : 


flange. 


* 2.- Install a new motor mounting seal on blower motor — 


3. Position blower motor and wheel assembly in 
blower housing and install four attaching screws. 


4. Cement blower motor air tube on nipple of blower 
_ housing with Liquid Butyl Sealer C9AZ-19554-B or 
equivalent 
5.- Connect blower motor connéctor. :. 
6. Check blower motor .for proper operation. - 
Fixed Orifice Tube. SS ae 
‘The fixed orificé tube is constructed with’a plastic 
body, two screens, and a small brass tube down the 


center of the orifice body (Fig.. 45). Two.:O-rings are 
around the orifice-tube body to seal against leakage. 


CAUTION: DO NOT attempt: to remove the fixed 
orifice tube with pliers or to twist or rotate the 
Orifice tube in. the evaporator core tube. To do so 
will break: -the fixed orifice ‘tube body in the 
evaporator core tube: USE ONLY the recommended 
. tool following the recommended service 
‘ procedures. ._— a | sha as | See 


‘Removal | ; 
1. Discharge refrigerant from A/C system following 


recommended service procedures. Observe all 
safety precautions. . ile 


2. Disconnect liquid line from evaporator core using 
specified spring lock coupling tool. Cap liquid line 
> to’prevent entrance.of dirt.and excessive moisture. 


3. Pour a small amount of clean refrigerant oil into 
_.. evaporator core inlet tube to lubricate tube and 
_ Ofifice O-rings during removal of fixed orifice tube 

from evaporator core tube. — ee 

4.- Engage the Orifice Tube Remover: and Installer 

T83L-19990-A (Motorcraft YT-1008) or equivalent 
ae the two tangs on the fixed orifice tube (Fig. 
35). ee 4 : | es 


CAUTION: .Do not: twist or rotate the fixed orifice 
tube in the evaporator.core tube as it may break off 
in. the evaporator core tube. __. “ 


5.. Hold T-handle. of - Orifice Tube Remover and 

Installer T83L-19990-A (Motorcraft .YT-1008) or 

- equivalent to keep it from turning, and run nut on 

. tool down against evaporator core tube until orifice 

is pulled from tube. 7 a | 

6. If fixed orifice tube breaks in evaporator core tube, 

_ it must'be removed from tube with Broken Orifice 

Tube Extractor T83L-19990-B (Motorcraft YT- 
1009) or equivalent. ~~ . ys 


Ny 


7. To remove a broken orifice tube, insert screw end 


_ of Broken Orifice Tube Extractor T83L-19990-B° 
(Motorcraft YT-1009) or equivalent into evaporator 
core tube. Thread screw end of tool into brass tube - 
‘in center of fixed orifice tube. Pull fixed orifice tube 
from evaporator core tube. | 
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INSTRUMENT PANEL CLUSTER | - 


. REGISTER ASSEMBLY — A/C 


INSTRUMENT CLUSTER — R.H. 


UPPER FINISH PANEL 


REGISTER ASSEMBLY - AC. . 






INSTRUMENT. CLUSTER — L.H. 


INSTRUMENT PANEL CLUSTER 
UPPER FINISH PANEL 


- + ts Oe a MOUNTING STUD 


DRILL 3/16" DIA. HOLE 
(2 PLACES) 







; MOUNTING STUD ._. 
. BARREL CLIP 





Re a; SCREW 


+-385754-S2- 


LOUVER ASSEMBLY | 


CCL:2822-B - : 


FIG. 38 Removal of Registers from instrument Cluster Upper Finish mene! 


Check Sytem. for proper ope aton:, 


8. . if only brass center tube is removed during Step 7, | Suction Accumulator/Drier, 
insert screw end of the. Broken Orifice. Tube: | 
Extractor T83L-19990-B ° (Motorcraft YT-1009) or . Removal | me ; or ies 
_ .- equivalent into evaporator core tube and screw . 
* end of tool into fixed orifice tube body. Pull fixed 1. Discharge refrigerant from No system — 
orifice tube body from evaporator core: tube. | safety precautions. Ee nae ere ee 
Installation 2. Disconnect electrical | connector ‘from’ pressure 
1... Lubricate O-rings on fixed orifice tube body Mooreby switch (Fig. 46). - . a 
with clean refrigerant oll. . _ 8. Remove pressure switch by unscrewing it from 
2. Place fixed orifice tube in Orifice Tube Remover = suction accumulator (Fig. 46). foe 

and Installer T83L-1 9990-A (Motorcraft YT-1008): 4 Dj i. ti hy f | ti 

or. equivalent, “and insert. fixed orifice tube into * afin raat Dec Pita Meee hose " from ‘suction 

evaporator core tube until-orifice is seated at stop. e “eemponent damage. Cap suction 1 ho $e t0 7 event 

3. Remove Orifice Tube Remover and Installer T83L- entrance of dirt and moisture. . ~~ . 
a ASGeON al equivalent rom ee OMICe ‘ube. 5. Loosen fitting: “connecting: suction aesuanileon | 
4. Using a new O-ring lubricated with clean refrigerant , . drier to evaporator .core. ‘Use. two wrenches to 

~ oil, connect liquid line to evaporator core tube. prevent component. damage. e & 

Push spring lock coupling until it snaps securely in 6. Panel: twovscraws attaching suction 
place. Pull k Pc = 
ba compieted. recites mae aii ane aie -accumulator/drier strap to evaporator case and 
Pe | clip to evaporator core inlet tube. a 
' Leak test, evacuate and ee system ‘following | 

_recornmended service procsaures: Observe all. Installation i 2 ii 2 : 
, safety precautions. ' - Using anew O- ring labacated with dlean rehigetant 


Ol; “connect suction. accumulator/drier to 
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‘SCREW 
389915-S2 
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«. 4 . * 
VACUUM MOTOR MOTOR ARM 
18A318 





AREA WHERE. 


SEGMENT OF 
RETAINER 





BREAKAGE MIGHT 
OCCUR 
— - ELECTRICAL. 
WIRING . 
\ .. HARNESS 
: VIEW A 


FIG. 39 Outside/Recirc Air Door Removal 


! evaporator core tube. Tighten connection finger- 
tight. 


2. . Position strap on suction accumulator/drier to 
evaporator case and clip to evaporator core inlet 
tube. Align strap and clip with mounting bracket 

'- and install two attaching screws. Loosen 
‘connection of accumulator/drier to evaporator 
core if it is necessary to re-position accumulator/ 
drier to install strap attaching screws. 


3. Tighten suction accumulator/drier-to-evaporator 
- core fitting to specification using two wrenches. 


4. Using a new O-ring lubricated with clean refrigerant 
oil, connect suction hose to. accumulator/drier. 
Use two wrenches and tighten connection to 


specification. 


5. Install a new O-ring lubricated with clean 


refrigerant oil on. pressure switch nipple of suction 

accumulator/drier. Install pressure switch. Tighten 
. switch to 7-13 N-m (5-10 ft-lb) if switch has metal 
ha and hand tighten only if switch has plastic 
‘base. | : 


 ©CL2716-A 


6. Connect electrical connector to pressure switch. 
7. Leak test, evacuate and charge system following 


the recommended service procedures. Observe all 
safety precautions. 7 a 


8. . Check system for proper operation. | 

Clutch Cycling Pressure Switch - 
Removal i ne er ee 

1. Disconnect wire connector from pressure switch. 


2. - Unscrew pressure switch from suction accumulator. 


(Fig. 47)... | | 
NOTE: Do not vent refrigerant charge: 


Installation | 


1. Install a new O-ring - lubricated with clean 
_ fefrigerant oil on. accumulator nipple (Fig. 47). — 


2. — Screw pressure switch.on accumulator nipple hand 
tight only. os 


3. Connect wire connector to: pressure switch. 
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_ OUTSIDE AIR 
DOOR CRANK _ 


~~ QUTSIDE AIR DOOR 
VACUUM MOTOR 


HEATER 
- BLOWER MOTOR ' OUTSIDE 
HOUSING AiR DOOR 


FIG. 40 Removing Outside Air Door Crank 


4, 


Check system for proper operation. 


Condenser 
Removal 


1. 


8. 
| Installation. 
: a 


Discharge refrigerant (ott: ‘system following 
recommended service procoaures: Observe all 


safety precautions. 


Disconnect liquid line from condenser. Cap liquid 
line to prevent entrance of dirt and moisture (Fig. 
48). | 


Disconnect compressor discharge line from — 


condenser. Cap discharge line to prevent entrance 
of dirt and moisture..: 


Partially drain radiator and. disconnect upper nose re 


from radiator. 


Working under vehicle, remove two screws. 
attaching two condenser lower. mounting brackets. 


to front radiator support (Fig. 48). 


‘Remove ‘bolts from. radiator upper peleinine 


brackets. 


Tilt top of radiator earsiard and remove two 
screws attaching two condenser upper mounting 


_ brackets to rear. side of radiator support. 


Lift condenser from vehicle. 


Position condenser to vehicle with lower mounting 
brackets on front side of radiator support and 
upper brackets on rear side (Fig. 48). 


Install four’ screws attaching four mounting 
brackets to radiator support. Tighten screws to 


18.6 N-m-(10-14 ft-lb). 


Move radiator into correct installed position and 


_ install bolts to upper retaining brackets. 


Connect radiator upper hose to radiator and fill 
cooling system to specified level. 
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5. Using a new O-ring lubricated with clean refrigerant 


_ oil, Connect compressor discharge line to 
* condenser. Tighten eonnecual to 21-27 N- m 
— (15-20 ft-lb). 


6. Connect liquid line to condenser using a new O 
ring lubricated with clean refrigerant oil. Tighten 
connection to 21-27 N-m (15-20 ft-lb). | 


7. Leak test, evacuate and charge system following. 
recommended service procedures. Observe all 
safety precautions. ane 


8. Check system for proper operation. 


9. Refer to Section 36- 30, Condenser Leak Test. 


: Refrigerant Lines | 


Fig. 49 illustrates a typical refrigerant line installation. 


In addition to tube and hose routing, the physical state _ | 


of the refrigerant is shown as it passes through the A/C 
system. 


Figs 50 through 54 illustrate: both heater and A/C 


_ tube and hose routing for each engine. ‘A. typical 


removal and installation procedure is as follows. 


1. Discharge refrigerant from system following 
recommended pipeceur Observe . oes safety 
precautions. 


2. Disconnect and remove ratiderani line using a — 
wrench on each side of fitting. 7 


3. If spring lock couplings are used, disconnect 
_ couplings as shown in Fig.. 42. Use Spring Lock 
Coupling T81P-19623-G, G2 and/or T83P-19623- 

C or equivalent. to disconnect the 12.7mm (1/2- 
inch) and the 15.87mm (5/8-inch) coupling. . 


4. Route new refrigerant line (with peat caps 
installed). 


5.. Connect refrigerant line into system using new O- 
‘rings lubricated with clean refrigerant oil. Tighten 
connections to 9 N-m (7 ft-lb)  (self-sealing 
coupling) and 21-27 N-m (15-20 ft-lb) (non self- 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


36-61-35 


SCREW 







PANEL/DEFROST 
DOOR VACUUM MOTOR 
8C680 a 


FIG. 41 Plenum Door Vacuum Motors 
sealing coupling), using a backup wrench to 
prevent component damage. - 


6.’ Connect spring lock couplings as shown in Fig. 42. 
Use only specified O-rings. 


7. Leak test, evacuate and charge refrigerant system 


following recommended procedures and safety 
precautions. Then, check system for proper 
operation. 2 ee 


Heater Hoses 


Refer to Section 36-25 for details regarding the 
servicing of heater hoses on F-150—F-350, F-Super 
Duty and Bronco vehicles. ‘ 


1. Drain coolant from cooling system. 


- 2. Loosen clamps and remove heater hose(s) from .- 


vehicle. 


3. Cut anew length of heater. hose to dimension of 
removed heater hose(s). | 


4. Route heater hose(s). 


5. Connect heater hose to fittings and tighten clamps 
to 1.8-2.5 N-m (16-22 in-Ib). DO NOT over-tighten 
hose clamps. | | | 


F-150 Through F-350. and Bronco Manual A/C-Heater System. . 


-390865- 
(2 REQ’D) 


36-61-35 


SCREW 
_” .390865- 
(2 REQ'D) . 
FLOOR/DEFROST 
‘DOOR VACUUM 
MOTOR 
"AC VACUUM 
HOSE HARNESS 
ASSY 
- 419C827- 
CCL 3150-A - 


6. Fill and bleed cooling system. Refer to Section 
27-02. | | | : 


‘7. Check for coolant leaks and for proper operation of 


- system. 


_ Cross References . 


| Compressor 


Refer to Section 36-30 for compressor removal and 
installation procedures. . 


Compressor Clutch 


Refer to Section. 36-37 for compressor . clutch : 
removal and installation ‘procedures. | ee 


Compressor Clutch Field Coil 


Refer to Section 36-37 for compressor clutch field 
coil removal and installation procedures. 


COMPRESSOR 


F-Series and Bronco vehicles will be equipped with 


one of the five engines specified for standard or 
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[TO DISCONNECT COUPLING }. 


“ALSO SUPPLIED IN _ 3/8" — “+ be oy take a“ 
KIT E35Y-19D690-A - O-RINGS 1B - eed eles CAUTION — DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 


WITH GARTER SPRINGS 
* ALSO SUPPLIED IN 


KiT E122 190596-A ao a era TOOL 


7 ae a GARTER » : : 7 G- : ; 
af oo EACH END OF TOOL T81P-19623-G - 9/8 & 1/2 INCH 
FEMALE / SPRING .  -‘T81P-19623-G IS = T81P-19623-G1 - 3/8 INCH 
FITTING a : A DIFFERENT SIZE oh Ge T81P-19623-G2 - 1/2 INCH 
-’ TO FIT 3/8 and 1/2 A = T83P-19623-C - 5/8 INCH 
INCH COUPLINGS HS T85L-19623-A - 3/4 INCH 


MALE 
_ FITTING 


_ SPRING Lock COUPLING DISCONNECTED 





“FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER 
CAGE OPENING TO RELEASE THE GARTER SPRING. 5. 


REPLACEMENT GARTER SPRINGS 
3/8 INCH — E1ZZ-19E576-A 
. 1/2 INCH — E122-19E576-8" 
+" 6/8 INCH — E35Y-19E576-A” a 
GARTER 314 INCH — E69Z-19ES76-A PUSH TOOL INTO. 
SPRING “ALSO AVAILABLE IN | 
E35Y-190690-A KIT WITH O- RINGS CAGE: OPENING 


CHECK FOR MISSING OR DAMAGED GARTER 


SPRING — REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE — INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


~B— INSTALL NEW 


A — CLEAN FITTINGS O-RINGS — USE 
ONLY SPECIFIED O-RINGS 


C — LUBRICATE WITH 
~ CLEAN REFRIGERANT - ASSEMBLE FITTING 
OIL . TOGETHER BY PUSHING 
2) ‘. WITH A SLIGHT TWISTING 
De ee MOTION : 


"GARTER SPRING 


TO ENSURE COUPLING ENGAGEMENT, VISUALLY 
3] CHECK TO BE SURE GARTER SPRING IS OVER 
"FLARED END OF FEMALE FITTING. ~— 


FIG. 42 Spring Lock Coupling Tools: 





- BUSH THE TOOLINTOTHECAGE 
‘OPENING TO RELEASE THE FEMALE FITTING FROM 
THE GARTER SPRING. | ad 


PULL THE COUPLING MALE AND FEMALE 
_ FITTINGS APART. 


us REMOVE THE TOOL FROM THE | 
DISCONNECTED SPRING LOCK COUPLING. 


CCL 1925-E 
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PLENUM 
ASSEMBLY . 


SCREW & WASHER ASSY 
-56956-S2- 


& HARNESS 


BLOWER MOTOR 
*  * CASE 


FLOOR DUCT — 


‘ (*) MANIFOLD ABSOLUTE PRESSURE (MAP) 
- , SENSOR IS NOT PART OF A/C SYSTEM. 


CCL 3157-A 





FIG. 43 Evaporator Case Removal 


‘optional applications. These engines are identified in on 1c ae ee ee 
the ene chart. | a ee ee se 


<a ee 

Cs (NT 

ee a 
a 
| 
ae a 
CL5723-1A 


- Figures 55 through 58 illustrates the compressor | 
installation for each of the engines in the chart. 
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TOOL 


k\- 


—“ -TB3L-19990-A - il] 


_” SUCTION * 
ACCUMULATOR’ 
. DRIER. |. 


CCL 2714-B 





FIG. 45 Removal of Fixed Orifice Tube oe - 4 a ok Bis 7 
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PRESSURE - 
SWITCH 
-19E561- 


' 


"CLUTCH CYCLING 


OUTLET 


F-150 Through F-350 and Bronco Manual A/C-Heater. System 
'_ TO COMPRESSOR 


° 


~~. 


36-61-40 


DRIER 
-19C808- 





SUCTION ACCUMULATOR, 


FROM 
CONDENSER 








_\-) TO SUCTION 
ACCUMULATOR(/DRIER 












Tn 
SSS 
S$€2£:q0 eee Lh 
S660 nn nn t—) 
SS. enn 
i HAAN ANAT 
BS$6£000 en 
S362: MMT — 
SIM 
S$::, eM inn, 
S50 nnn 




























. EVAPORATOR. 
CORE — 
-19860- 


CCL 3162-A 
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FIG. 46 Suction Accumulator/Drier 





- F-150. Through F-350 and Bronco Manual A/C-Heater System _ 36-61-41 
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36-61-41 





te — 


” EVAPORATOR TO 


ACCUMULATOR, SUCTION ACCUMULATOR 


ene INLET FITTING - DRIER ASSEMBLY 


ASSEMBLY 


CLUTCH CYCLING 
_ PRESSURE SWITCH 
-19E561- 


SUCTION 
LINE TO 
“COMPRESSOR 


_ . MOUNTING 
STRAP | ae 

/ -190607- i: a ae 

| rs CCL 2748-8 
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SCREW & WASHER ASSY 
-N606691-S2- 
(2 REQ’D) 
GAS TYPICAL FOR 
UPPER BRACKET 


RADIATOR UPPER 
RETAINING 
' BRACKET 


“U"-NUT 
-N623333-S40M- 
(2 REQ'D) 


CONDENSER 
UPPER - 

MOUNTING 

BRACKET 


TYPICAL FOR UPPER BRACKETS 
"BOTH GAS & DIESEL - 


VIEW A 


FIG. 48 Liquid Line to Condenser ‘Attachment | 
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* CONDENSER ASSY 





~ “SCREW & WASHER ‘ASSY 


“GAS TYPICAL FOR LOWER 


36-6 1-42 


FRONT OF: 
VEHICLE 


-19710- 


\ 
’ he. LA 
RADIATOR 

FRONT 


SUPPORT 


ue JS 
T} 
t 


“0 NUD. AO 
-N623333-S40M- JD!» 
(2 RE 


Q'D) 


bY 
( 
a . 
| 


' EXISTING 





' CONDENSER 
LOWER MOUNTING NUT’ 
BRACKET : -N620481-S2-. 
. "(2 REQ’D) 
DIESEL TYPICAL FOR 
LOWER BRACKETS 





‘N60669 1-S2- 
(2 REQ’D) ~~ 


_ BRACKETS VIEW B 


CCL 3161-A 
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ACCUMULATOR TO 
SUCTION HOSE 
FITTING Soe 


7.070709, (wW 

iy (a “ee 
Any 

AQ XR) Oe, 







EVAPORATOR CORE - - SUCTION HOSE 
FROM ACCUMULATOR 










TO ACCUMULATOR 
INLET LINE FITTING TO COMPRESSOR: 
| ; é FITTING. 
‘CONDENSER AC in : _ 
OUTLET TUBE oT COMPRESSOR FITTING. 
TO LIQUID HOSE = 
EITTING - d\\>. | - TO CONDENSER FITTING 


Ay viauio HOSE \ 
ZS” TO EVAPORATOR 8 
S$ CORE FITTING SN 











vt £\ ; 
\? FIXED ORIFICE ~ Og 
TUBE £ 
12 HI ue COMPRESSOR 6 | 
S ASSEMBLY) ~ 
\ 


CONDENSER. 


OUTLET TUBE —— 7 

TO LIQUID HOSE - B < 

: Di 
: 5 ? 
AY) 
CONDENSER 
CONDENSER INLET FITTING 
OUTLET FITTING es 
CONDENSER . 
INLET TUBE 


BY-PASS 





CONDENSER ASSEMBLY | 


QW HIGH PRESSURE VAPOR. 


HIGH PRESSURE LIQUID . 
3) LOW PRESSURE LIQUID : 
Ree LOW PRESSURE VAPOR 


DIESEL 








CCL 3176-A — 


FIG. 49 Typical Refrigerant Line Installation 
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CLIP 


SCREW 13-S100- ee. 
-381801-S55- Se ao MANIFOLD eee ASSY 


(2 es = 
EES a ws SEE VIEW A 


MANIFOLD B.TUBE ASSY | — 


py . foe 


* 
nN 


\ 















~~ 
eh 
me 
s 







































EVAPORATOR ASSY 
-19850-° 7. 







bs ure 


HEATER HOSE 


$.%: 3 a _o&  +381200-S420A- 


FRONT OF ENGINE | . 





COMPRESSOR 
& CLUTCH ASSY 
-19D629- 


_ MANIFOLD & TUBE ASSY 
-19D734- 


COMPRESSOR & CLUTCH ASSY 
-19D629- 
, CCL 3177-A 


FIG. 50 Refrigerant and Heater Line Routing—4.9L (300 CID) EFI Engine 
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CLIP (2 REQ’D.) 
-N805113-S100- MANIFOLD & 


WIRING (PLA: 7. 7 a 7 | | ae 
Nin eR Niger 


SCREW (2 REQ'D,) 
-381801-S55X- 
CLAMP (4 REQ'D.) “ee | 
-390761-S100- 


- COMPRESSOR & 
CLUTCH ASSY 
-190629- 


WIRING ASSY 
-12A581- 


HOSE ASSY 
(LIQUID LINE) 


EVAPORATOR ASSY 


FEONTOR coe uu ees ceca , _ HEATED THROTTLE 
VEHICLE yo ae ' BODY SYSTEM. 


CLAMP (4 REQ'D) © 


-390761-S100- CCL 3178-A 





‘FIG. 51 Refrigerant and Heater Line Routing—5.0L (302 CID) EFI Engine) ‘ 


a 


‘DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


36-61-46 


F-150 Through F-350 and Bronco Manual A/C-Heater System 


36-61-46 


- MANIFOLD & TUBE ASSY 


-19D734 


| WIRING (PLA. - 
EVAPORATOR ASSY) 


<—_—— 


CLAMP (4 REQ’D.) 
-390761-S100- 


EVAPORATOR ASSY _ 


HOSE ASSY = 


(LIQUID LINE) — 


-19N651- 


HEATER HOSE ROUTING 
FOR 0/8500 G.V.W. 


FIG. 52 Refrigerant and Heater Line Routing—5.8L (351 CID) EFI Engine 





* CLIP (2 REQ'D,) 
-N805113-$100- 












| = MANIFOCD & TUBE ASSY 
| Pa ‘+ .49D736-. 
SE ae 

eae a 

a [6 


J _SCREW (2 REQ’D.) 
= ; — * -381801-S55xX- 
ss : Tee : 
SS So , eS : -- 
ROO TIN 


“¢ 
~-. 
. 







“ COMPRESSOR & 
- CLUTCH ASSY 
-19D629- 


~ WIRING.ASSY 
-12A581- 


a FRONT OF — 

/ HEATED THERM. my gS 

BODY SYSTEM S~) 
; i 






HOSE (2 REQ'D.) 
-381200-S360A- THERM 
(SEE VIEW A) [- system | 

. CLAMP (4 REQ’D.) 
-390761-S100- 


ENGINE VACUUM 
SUPPLY RESERVOIR - 


CCL 3179-A 
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CLIP 
SCREW —e_-N805113-S100- | 
-381801- EQ’ HOSE ASSY (SUCTION) 
(2 REQ’D) 
(2 REQ’D) | : ‘2 -19N617- 









HOSE ASSY (DISCHARGE) 
-19972- 










et 


Aen 
sh 


Nl 
| 
| 


Cale 





HEATER-HOSE - . 


EVAPORATOR : 
ASSY -381200-S360-A- 


-19850-. 







FOR OTHER THAN 
AMBULANCE 
APPLICATIONS 


VIEW B 







FOR AMBULANCE - 
ye APPLICATIONS 


VIEW A 





CCL 3180-A 


FIG. 53 Refrigerant and Heater Line Routing—5.8L (351 CID) EFI Engine 
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COMPRESSOR : | COMPRESSOR 


; SCREW ' MANIFOLD & HOSE ASSY '. MANIFOLD & HOSE ASSY 
- cue 381801-S55X-_- ACCUMULATOR | DISCHARGE LINE 
-N805113-S100- (2 REQ’D) | TO COMPRESSOR — ; FROM COMPRESSOR 
-19D734- -19D734- 








oe "a = 
o>) 
COMPRESSOR & | 
, CLUTCH ASSY | 


rs My __rieDe2e- 


aes — , . oe : 


"EVAPORATOR ASSY - 
-19850- 


- COMPRESSOR 
MANIFOLD & HOSE ASSY 


HEATER HOSE ASSY 
“18C266-_- 
(2 REQ’D) 





oe  -390761-S100- a - ek 7 ee 
VIEW A -_ a ae : Got 3181-4. 


"FIG. 54 Refrigerant and Heater Line Routing—7.5L (460 CID) EF! Engine 
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FIG. 55 Compressor Installation 5.0L and 5.8L Engine 
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36-61-49 
LOCATION FOR 
5.0L EF! ENG. 
LOCATION FOR. 
5.8L EFI ENG. 
‘TENSIONER. A/C OR ADLER 
ALTERNATOR ee ‘ 
eae! _ BASIC aoe 
ITEM NO. PART NAME | PART NO. QTY. 
1 A/C CLUTCH & COMPRESSOR ASSY. . . 19D629 1: 
2 BOLT-(19D629 TO 3C511) _ © N606572-S2 4 
3 _ P/S PUMP ASSY. 3A674 1 
4 P/S PUMP SUPPORT BRACKET » fs . 30514 1° 
5 SCREW > = ; . N800199-S8M 3 
- 6 — + P/S PULLEY cae . -* € 30673 °- 1 
-7 ~ BOLT (3751.1 TO ENGINE) a ' ""*56776-S2 ° 3 
8 NUT (37511 TO ENGINE) 7 i  382802-S2 — 1 
9 NUT (37571 TO ENGINE) - “a 8 a 382802-S2 4 
10 . BOLT (37511 TO ENGINE) . * “ -66776-S2 3 
11 CRANKSHAFT PULLEY ASSY. | 7 - 6312 ° 1 
12 -WATER PUMP PULLEY ASSY. ; '  8A528 1 
13 AIR SUPPLY PUMP PULLEY ~ _  *9A486 - 1 
14 DRIVE BELT we pe 8620 | 4 
15 ALTERNATOR. a 10300 D2 
16 . BELT TENSION ASSY. : aes 68209 . 1 
4 RUBS oe - ee oe eee x : - CCL 3182-A. 
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° | eR Ps Pe ve 7 a BASIC , 
ITEMNO. PARTNAME 3 : -  — -. . . PARTNO. .  afry. 
4 BOLT (6B209 TO 19€708) . - . §6192:S2 . 1 
ae a BELT TENSIONER ASSY. : Bil ah ge AB 4 OEY ABB IOG 1 
3 CLUTCH & COMPRESSOR ASSY. . ae a i 19D629 © | 
4 A/C BRACKET. a - “" . 198890, 5 
ee 2 BOLT (190629 TO 19E708) — . 22+ .N606572-S2 4 
6 ‘NUT (3C718 TO 3A674)) : . » N801206-S2 
t a NUT+~(3C718 & 6750 TO 6007) . , a2 2% , REF . ~~ = REF 
wee. P/S PUMP BRACE . 3C718 fos 1 
“9 P/S PUMP > . ae - 2 3A674. i 
We) A/C COMPRESSOR & P/S PUMP BRACKET MOUNTING STUD PIA ENGINE : 
VW A/C COMPRESSOR & P/S PUMP BRACKET * 19 708° : 1 
12 SCREW (3A674 TO 19E708) ’ re N800199-58M . 3 
» : os ie P/S PULLEY. ASSY, - Migs no Ge’ 8: eS DGS 
ne 14 - NUT (19§ 708.TO 6007) ° + 382802 S2 . ] 
a it BOLT (191.708 TO 6007)- od : ee $6776 82. A 
| BOL 1 (19t 708 TO 6007) -  §6576-S2 A - 
. ‘ ; CCL 3183-A 
FIG. 56 Compressor Installation—7.5L EFI Engine 
3 . tt = - 
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_ ITEM NO.: 


NOP OWOANAEOBWNH 


FRONT OF ENGINE 


PART NAME 


ENGINE ASSY. (4.9L - 300 CID, EFI) 
CRANKSHAFT PULLEY 
WATER PUMP PULLEY 

SCREW AND WASHER ASSY. (8509 TO ENGINE) 
A/C COMPRESSOR AND PUMP BRACKET 


_ A/C CLUTCH AND COMPRESSOR ASSY.__ 
BOLT (190629 TO 19€708) 


POWER STEERING PUMP BRACE 
SCREW (3C718 TO 19E708) 
SCREW (3C718 TO 19E708) 


DRIVE ‘BELT 


BOLT (19E708 TO ENGINE) 


FIG. 57 Compressor Installation—4.9L EFI Engine 


BASIC 


382689-S2 
19E708 
19D629 
N606572-S2 
3C718 
N801879-S2 
N800199-S2 
8620 3 
5656 1-S2 


ASE 





QTY. — 


36-61-51 
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ITEM NO. 


NOOB WND — 


8 
9 

10 
1 
12 
13 
14 


on Dee 


PART NAME | 


~ DIESEL ENGINE ASSY. (7.3L) 


P/S PUMP MOUNTING BRACKET 


~ P/S PUMP ASSY. 


BOLT (3A732 TO 190624) 
A/C CLUTCH & COMPRESSOR ASSY 
A/C COMPRESSOR FRONT BRACE 


~ SCREW (19D896 TO'19D629) 


SCREW (190897 TO 190629) 


~ A/C COMPRESSOR MOUNTING BRACKET 
~ SCREW (19D624 TO ENGINE): 


SCREW (19D896 TO 19D897) 
SCREW (190896 TO 190624) 
SCREW (190897 TO 190624) 


“SCREW (19D896. 30511 & 190624 TO ENGINE) 


A/C COMPRESSOR REAR BRACE 


a 


“SEE VIEW . 
A. 


BASIC 
PART NO. 


6007 

3A732 
3A674 
383721-S2. 
190629 © 
190896 
N801179-S2 
N801179-S2 
190624 
377379-S2 
389706-S2 
377379-S2 
377379-S2 
389569-S2 
19D897 


FIG. 58 Compressor Installation—7.3L Diesel Engine . 


VIEW IN DIRECTION 
OF ARROW A 


aTy. 


. " 7 





#1A(3.515) 
ALT 
V/P 
P/S 
wR 
C/S 
#1-12.835] 
#2-43.535) 
WH #3-(4 235] 


F.F.O.B. 





CCL 3185-A 
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SPECIFICATIONS 


ELECTRICAL 3 
Protective Device st : 30 Amp. Fuse ¢ 4,’ - | 
. ok (Lt. Green) 
Thermal Limiter in Blower Resistor 
_ Circuit (integral with Resistor) - 


Blower Motor Blower Speed §#§ Amps 
Current Draw low 6.0 
(Amps and /- Med.Low = ~~ 8.0 
Voltage) ' * Med. High * 46.0 

ae High _ 25.0 


Magnetic Clutch . 
Current Draw — psroxiatly 4.57 Amps @ 12. 8 Volts 


Illumination es ee of S , | 
Control Assembly _ One ICP-161 Bulb | a : 





REFRIGERANT 


System Protection — - 
Pressure Switch Close Maximum 47 psi 
ae | a Open Minimum 23 psi 

High Pressure Relief Valve 3103kPa (450 psi) 

(Located on Compressor 

Discharge Manifold) 


| Maximum Capacity. | 3-1/4 Lbs. (1.47 kg) 
- 52 Oz. (1474 g) 

Type a , 
Refrigerant 12 (R-12) - Dichlorodifluoromethane CCL2F2: 
ESA-M17B2-A — . , ‘Ford: D4AZ-198519-A 

+ ¥ Motorcraft YN-1A: 14 Oz. Can 
| _YN-7 30 Lb. Container 
Fixed Orifice Tube = 0.062 inch | 
| ee aos — Code-Red) 





SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS 


[eam ——— Resch All e _ ss Aches Motorcraft 
"oe 
; Fixed Orifice Tube Remover and Installer . | 
rece 
i 2 ae a 

Mee de a 


























. T81P-19623-G1. Spring Lock Coupling Disconnect Tool-3/8” 


| ‘T81P-19623-G2 ‘ ‘Spring Lock Coupling Disconnect Tool-1/2” 


 T83P-19623-C Spring Lock Coupling Disconnect Tool-5/8” 











CL4356-2E 


ROTUNDA EQUIPMENT - 


__ Description [Wes 
Electronic Leak Detector _ 
. Hand Operated Vacuum Pump ‘Tester 
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SECTION 36-65 Air Conditioning System 

SUBJECT - ' - PAGE SUBJECT | PAGE 

ADJUSTMENTS ae _ ah peal REMOVAL AND INSTALLATION (Conit'a) a Ae | 

_ Temperature Control Cable ...:.... ay aaa 36-65-15 Control Assembly .........ccccneanccenes (36-65-15 © 

DESCRIPTION. a. Bago yd 5. _ Defroster Nozzle ...... peewee neces e sence es GO°G5917 
Control Assembly ............0000. Ware ce ... 36-65-1.. -~-Heater Hose and A/C Line ‘Routing osenee. 36°65-34 

_- DIAGNOSIS AND TESTING . . e 68. 8 Instrument Panel ............ccccennee anaes 36-65-16 

Blower Motor Voltage Test ee ee ee 36-65-6 Left Register Panel. Assembly sacs Aaa aa 36-65-18 — 

OPERATION = | SS Outside/Recirculating Air Door Vacuum 
Vacuum System .. : id niehanee Saga wisgeecee OOOO8 (MOOR car iicieetet a dewei sac eiveware 36-65-20 

REMOVAL AND INSTALLATION 3 Resistor Assembly iow vada avedia wastes e4 os SO"CO"ae 
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VEHICLE APPLICATION _ 
E-150 Through E-350 Vehicles. 


DESCRIPTION 


This Section covers the controls and componerits of 
the manually operated A/C-heater .system. Section 
36-30, Air Conditioning System General Service, 


we provides information and service procedures regarding 
refrigerants. Depending on the service operation being 


performed, reference to both of these sections in the 
_ manual may be necessary. 


The air conditioner used | in the E-150—E- 350 isa. 
combination. air conditioning and- heating system - 


referred to as a blend air design. The system, excluding 


the plenum and ducts, consists of a two-piece A/C-. 
heater assembly. Both pieces assemble to each ‘other 
and to the dash panel on the RH side of the vehicle. _ 
One part extends. into the engine compartment and the . 
other is in the passenger compartment under the’ 
- instrument panel. The plenum and ducts to the registers — 
- and defrosters are located Eaune me penent panel. : 


Refer to Figure 1. 


The control: assembly is: cated in’ the instrument” 


panel at the right of the steering column. Four registers 
in the instrument panel direct airflow into the passenger 
_ compartment. The louvers in the registers can be 


"adjusted to direct airflow upward, downward, to the right | 
or to the left. They can also be set in a closed position 


which will block nearly all airflow. 
Control Assembly __ 


Climate control equipment on Econoline is 5 available as 
a heater-only system, or a combined A/C and heater.. 
system. An auxiliary system is also available to provide 


_ increased climate control in the passenger area located 
rearward of the front seats. Section 36-70 covers the 


* servicing as well as certain restrictions which apply to 3 


the application of an auxiliary system. 


The control assembly used with or without an auxiliary 


system is shown in Fig. 2. 


Function ‘Sélector Lever’ 
The function selector lever actuates an eight:port 


“vacuum selector that controls vacuum motors at the 


floor/defrost, panel/defrost, and outside/recirc air 
doors. The function selector lever: also controls the 
blower switch OFF-ON operation and activates me A/C 
clutch circuit in the A/C position. . 


In either A/C position (MAX or NORM), compressor 


‘operation is aaa cea upon the clutch cycling pressure 


switch. 


' The sitoui pressure is ‘approximately 169 kPa (24.5 
psi). Cut-in pressure is approximately 300 kPa (43.5 ee 


Temperature ‘Selector Lever — 
The temperature selector lever actuates a contro! 


cable which operates the temperature blend door. 
. Blower Control Switches 


A’ four-speed blower control switch with a “range 
between LO and HI is located at the LH ‘side of the 


control assembly. To completely stop blower operation, | 
it is necessary to move the function selector lever to its _ 
OFF position. If the vehicle is equipped with auxiliary air, 
a second blower control switch will be included. This 


switch is installed near the right end of the control. It 
provides four blower Speeds plus an OFF eoeeee 


Blower. Motor Resistor _ 


- The-blower: motor resistor 5 ase attaches to the 
~ ‘evaporator case in. the. area near the dash nue and 
_. heater core tubes (Fig. 3). 


: Evaporator Assembly 


’ Refer to. Fig. 4 for an evaporator. assembly illustration. 


The heater core and blend air door are housed in the 
evaporator core rear housing. The blower motor and 


‘wheel, blower motor resistor, and evaporator core are 


located in the evaporator assembly. 


When servicing any of these ‘components it is not 
necessary to loosen or remove the instrument panel. 
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INSTRUMENT PANEL REGISTER . 
LH DUCT ASSY. | 
- 19C832 - Gg | DEFROSTER NOZZLE ASSY. 
: _ ~ 184490 - 


INSTRUMENT PANEL REGISTER 
CENTER DUCT. ASSY. 
- 190633 - 










PLENUM CHAMBER ASSY. 
+ 19740 - 


HEATER OUTLET 


DUCT ASSY. 
- 180297 - 
: A/C EVAPORATOR ° 
"ASSEMBLY 
- 19B555 - 
EVAPORATOR CORE 
REAR HOUSING ASSY. 
- 194583 - 
EVAPORATOR CASE COVER 
a ae | -19B736-- a ns Mg 2 
a Oe 2 Hee Ok Bae oy ats CCL 2964-8 
FIG. 1 Manual A/C—Heater System _ . ee oe" 
i 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


36-65-3 - 


Air sonaitioning System. 


36-65-3' 


‘s 5 : 
. Bec e 5 , si Peart 


The suction accumulator/drier and its component 
clutch cycling pressure.switch attach to the ie al aia 
case. 


Fixed Orifice Tube 


‘<The fixed orifice tube regulates the flow of refrigerant 
into the evaporator. It is the dividing point in the 
refrigerant system between: high and low pressure. 
Refer to Figure 5. 


Econoline vehicles are equipped with an orifice tube © 


that is color-coded orange. It is also identified as an 
0.057-inch tube. This dimension is the inside diameter 
of the short brass tube which protrudes inside the 
transparent surface of. the orifice tube assembly. 


Suction Accumulator/Drier 
_ Refer to Fig. 6. — 


Refrigerant enters ‘the assembly through the inlet 
tube and the heavier oil-laden refrigerant falls to the 
bottom of the canister. A small diameter bleed hole is 
located in the side of the outlet tube near the bottom of 
the canister. This bleed hole is covered with a filter and 
allows. a small amount of the heavier liquid refrigerant 
and oil mixture to re-enter. the suction line at a 
controlled rate. When the heavier liquid refrigerant and 
_ oil mixture enters the compressor suction line, it has a 
second opportunity to vaporize and circulate through 
the compressor without causing damage to the 
compressor due to refrigerant slugging. : 


Hl: e Hi 


ra Ac] 


A desiccant as is mounted inside the suction 
accumulator/drier canister to absorb any moisture 
which may be in the refrigerant’ system. 


A fitting located on the top of the canister is used to 
attach the clutch cycling pressure switch. A long travel. 
Schrader-type valve stem core is installed in the fitting 


‘ opening to prevent refrigerant loss when the clutch 


cycling pressure switch is Femoved: 


OPERATION _ 
_ Refer to Figs. 7 and 8. | ‘ 
” There are several control levers and switches which — 


_ are involved in the operation of an Econoline climate 


control system. They are as follows: 
¢ Function Selector Lever 
e Temperature Selector Lever 
¢ Blower Control Switch or Switches - 


The control assembly face plates illustrated in Figs. 7 
and 8 show where the levers and switches are located. 


The main blower is turned on whenever the function 
selector lever is not in the OFF position. The: A/C 
compressor clutch is actuated whenever the function 
selector lever is in the MAX or NORM A/C position. 
Cycling of the compressor is then controlled by a clutch 
cycling pressure switch on the suction accumulator/ 
drier. This drier attaches to the side portion of the 


Pr ec 


fr HEAT A 1 


MAX NORM VENT FLOOR mix Gy 
e Y, VW 





HEATER & A/C (MAIN SYSTEM) 


te" og, 255 MMII 
e 


r—— A/c 


MAX NORM VENT FLOOR mix 


snc 000000 wees) 
pf HEAT A) 38 





HEATER & A/C (MAIN & AUXILIARY SYSTEM) 


FIG. 2 Control Assembly 
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BLOWER MOTOR 
_ASSY. (REF.) 


: BLOWER MOTOR 
RESISTOR 











FIG. 3 Blower. Motor. Resistor 


a 
— a _— 
- - 


ie 
~~ DASH PANEL- 
EVAPORATOR CORE (REF.) 
_:_, TUBES. ey a 


™~ 


"CLUTCH CYCLING | 
_ PRESSURE SWITCH - 
" . 49E561--- 






ome array ONS Heater: 
fh CORE 
SUCTION \ 


ACCUMULATOR/ 


DRIER 
- 19C808 - 


MOTOR ASSY..7°\ ° \ 
i 19805". 2 < oo, 








~~ .“. BLOWER 
a MOTOR 
ee ee oe . . RESISTOR 
SU ys 7 ee 2 IQA706.- 


ee BO ee ite? ee Be” rea, ih re + ee ee, GE ae. Y “CCL 3011-0 


FIG. 4 Evaporator Assembly—tinstallation 
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evaporator case which extends into the engine 
compartment. 


Other positions, VENT, FLOOR, MIX or DEFROST 
may be selected by moving the function selector lever 
to the appropriate detent. This actuates a vacuum 


selector valve which is part of the control assembly. 


Vacuum lines from this valve lead to vacuum motors 
which operate all doors in the system except the cable- 
controlled temperature air door. 


Airflow 


Air is drawn into the system by the blower motor and 
wheel through the outside-recirc door opening. The air 
is then blown through the evaporator core and then the 
heater core (when. the temperature lever is moved 
toward the WARM position). When the cable operated 
temperature blend door is in the maximum COOL 
position, the air bypasses the heater core. When.the 


temperature lever is moved to the right, away from the - 


maximum COOL position, a small percentage of air 
passes through the heater core where it is warmed, and 
then mixed with the cool air before it is discharged 
through the registers. 


With the function selector lever in the OFF position, 
the outside-recirc door is in the recirculated air position. 
It is closed to outside air and no air passes through the 
system. The blower motor is off. 


In the MAX A/C position, the outside-recirc air door is 
in the recirculated air position. All of the air discharges 
through the panel registers except for a small amount of 
floor bleed. The compressor operates in this function 
lever setting. 


In the NORM A/C position the outside-recire air door 
is open to the outside (no vacuum) and outside air is 
discharged through the panel register with a small 
amount of floor bleed. The compressor pea. in this 
lever setting. 


In the VENT position the outside-recirc air door- is 
open to the outside (no vacuum), and outside air is 


discharged through the panel registers except for a. | 


small amount of floor bleed. The compressor does not 
operate in this control lever setting. 


In the FLOOR position, the outside-recirc air door is 
open to outside air (no vacuum). Air is discharged 


through the floor outlets plus a small. amount of 


defroster bleed is directed to the windshield. 


In the MIX position air is discharged mreusn both the 


defroster and floor outlets. 


In the DEFROST position the air ‘is discharged | 
through the defrosters.to the windshield. There is alsoa 
small amount of floor bleed. The compressor operates” 


in this control setting to help dehumidity the air. 


Vacuum System 


Figure 9 illustrates the vacuum circuit which controls 
the movement of three of the four doors in the eysiom. 
These doors are: | 


- e Outside-Recirc Air Door 
‘ + Ranel/Defrost Door 
e Floor/Defrost Door 


The temperature control door (blend air door) is sable 
controlled. 








* SERVICE REPLACEMENT ORIFICE 
TUBE INCLUDES O-RINGS. 
REPLACEMENT O-RINGS AVAILABLE L-€ 


O-RINGS * 


FROM MOTORCRAFT ONLY - 
PART NO. YF-1369. 





INSIDE DIAMETER - .057 


COLOR’ CODE - ORANGE 


FINE MESH SCREEN — 
CCL 2998-A 


FIG. 5 Fixed Orifice Tube 


CLUTCH CYCLING 
PRESSURE SWITCH 


- 19E561 - LOW PRESSURE 
TO 
- COMPRESSOR 


LOW PRESSURE wy 
FROM | , lee 


EVAPORATOR 


SUCTION ACCUMULATOR/ 
DRIER ASSEMBLY 
- 19C808 - 


_ INTEGRAL 
MOUNTING BRACKET 


PART NO. LABEL 
LOCATION 


CCL 2967-A 
FIG. 6 Suction Accumulator/Drier 


Refrigerant Flow 


Figure 10 is a simplified illustration of refrigerant flow 


' - through an A/C circuit. 


The boiling or pendence temperature of a 
refrigerant increases or decreases according to the 
pressure exerted on it. 


In the E-150—-E-350 air conditioning system, liquid 


refrigerant si 12) is delivered under high pressure from 
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the condenser to the orifice tube located in the 


evaporator inlet tube. When the refrigerant passes — 


__ through the orifice tube, ‘its pressure drops and its 

temperature reverts to its approximate boiling point (- 
21.6° to -29.8°F). As. the refrigerant flows through the 
evaporator coils, warm passenger compartment air, or 


' Outside air, passes over the outside surface of the -— 
coils. As it boils, the colder R-12 absorbs heat from the. - 
air and thus cools the passenger compartment. The: -. 
-heat from the air is absorbed by the boiling refrigerant - 
which is converted to a gas. The refrigeration cycle is © 


_ now under way. To complete the ee the following 
-remains to be done: . 


2 Dispose of the heat in the gas. 


2: Convert the: gas back to liquid for ré- -uSe. 


3. Return the liquid to the starting point in the 


| refrigerant cycle. 


The compressor pumps the gas and liquid out of the 
- evaporator into the suction line to the accumulator/drier 


~.which stores any. liquid which: may have entered the - 
“system. The drier then allows gas only to return to the © 
_ compressor. 


The compressor forces the gaseous 
. refrigerant under high pressure and temperature into the 


-- condenser which is located in the outside air stream at 
the front of the vehicle. The temperature of the gas 
entering the condenser is higher than that of the outside | 


air. As the heat transfers from the hot gas to the cooler 
air, the’ R-12 condenses back to a liquid. The liquid 
under high pressure now returns to the orifice tube in 
the vapereot inlet line :to pepe its flow cycle. 


Spring Lock Couplings 


The spring lock coupling isa refrigerant line coupling — 


held together by a garter spring inside a circular cage. 


When the coupling is connected, the flared end of the. 
female fitting slips. behind the garter spring inside the ~ 
cage of the male fitting. The garter spring and cage then © ; 
prevent the flared end of the female fitting nom ee 


~ out of the cage (Fig. 11). 


Two O-rings are used to seal between the two halves = 
of the coupling. These O-rings are made of a special . 


| “material and must be replaced with an O-ring made of 
the same material. The O-rings normally used in the 


refrigerant system’ connections are not the same - 


_ material and should not be used with the spring lock 
'- coupling. Use only the O-rings listed in the master parts 


catalog for the spring lock coupling. They are available 


in E35Y-19D690-A Kit. . 


A plastic indicator _ ‘is used on spring lock 
- couplings to indicate, during vehicle assembly, that the. — 


coupling is connected. Once the coupling is connected, 
the indicator ring is no longer necessary but will remain 
captive by the coupling | near the cage opening. 


The indicator ring may also be used during repair 


operations to indicate connection. of the coupling. After 
a coupling has been cleaned and new. O-rings have 
been installed and lubricated with clean refrigerant oil, 
insert the tabs: of the indicator ring into the cage 
opening. Then, connect. the coupling by pushing it 


_ together with a slight twisting motion. When the 


coupling is connected, the indicator ring will snap out of 
_ the cage opening but. will remain. Captured on the 
coupling by the. refrigerant line. | , 


Side-Mounted Auxiliary Climate Control Systems 


Refer to Section 36-70 for information pertaining to. . 
the E-150-—-E-350 Side Mounted ey Heater and/ 


. or Air. Conditioning System. 


DIAGNOSIS. AND: TESTING 


Blower Motor Voltage. Test | 
The manual: A/C- heater ‘system blower motor. 


| electrical circuit uses ground side’ switching. When: 
~ performing blower motor voltage tests on, systems with 
ground -side switching, the voltage: reading must be 


taken across the motor wires. 


Test Procedure 


1. Place the temperature selector lever | in the WARM oo 
position. © 


"9. Place the function selector lever. in the FLOOR 


position. 


_ 3. Insert the- probes. of a voltmeter into the wire holes 


of the-motors two hardshell connectors and make 
— -contact with the wire terminals. Measure the 
o voltage drop across motor. 


4. With the engine running: - (battery voltage of 


“-approximately’ 14.2 volts),. the voltage reading 
. should be. within specified range for each blower 
- switch position as indicated in the blower switch 
| chart. of: the: electrical wiring diagram (Fig. qe) , 


Blower Motor. Current Draw Test 


1. ~ Separate the blower. motor ground (black) wire at 
the blower motor resistor. 


| 2. Connect the positive (+) ammeter lead to the 


female spade connector and the negative (-) | 
ammeter. lead to the . resistor terminal. 


3. — Place the temperature selector lever in the mid- 


__ position .and ‘the function selector lever in a HEAT 
* position to turn the blower on.. 


4. Turn. the ignition ‘switch to the RUN position. 
5. . With a fully charged ‘battery, the blower motor 


- current draw (amps) should be approximately as. 

_ Indicated for each blower speed. in the blower 
switch chart of the electrical wiring diagram (Fig. 
12). - : 


Heat can be transferred from. a comparatively cooler | 
passenger compartment to the hot outside air because 
of the-.difference between the refrigerant.pressure in. the 
evaporator and the pressure in the condenser. At the 
evaporator, the orifice tube reduces the pressure and 


- thereby reduces the boiling point below. the temperature 
of the passenger compartment. Thus, heat transfers 


from the passenger compartment to the boiling 
refrigerant. In the condenser, the compressor raises the | 
condensation point above the temperature of an outside 
air. Thus, the-heat transfers from the condensing | 


 . refrigerant to the outside air. The orifice tube and the — 
compressor simply create. pressure conditions that 
permit the -laws of nee ic Owe the 


desired: cooling. effects. 


Vacuum System Tests _ 


To test the A/C-heater control system, start the | 
engine and move the function selector lever slowly from 
one position to another. A momentary hiss should be 
heard as the function selector lever is moved from one 
position to another indicating that vacuum is available at. 
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FIG. 7 Airflow Diagram (OFF, MAX A/C, NORM A/C Positions) 


the control’ assembly. A continuous. hiss at the control | 


assembly indicates a major leak somewhere in the 


system. It does not necessarily indicate that the leak is 


at the control assembly (Fig. 9). 


lf a momentary hiss ‘cannot be. heard ‘when the 
function selector lever’ is moved from one position to 


another, .check for a kinked, pinched or. disconnected 


vacuum supply hose (Fig. 9). Also inspect the check 
valve between the intake manifold and: the vacuum 
reservoir to be sure it is working properly. 


_ If a momentary hiss can be heard when the function. 


selector lever is moved from one position to another, 
vacuum is available at the control assembly. Then, 
cycle the function selector through each position with 
the’ mlewer on HI and check the eeatiom=) of the 
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CCL-3201-A 


The airflow schematic and vacuum 
control chart shown in Fig. 9 indicates which vacuum 


‘motors are applied for each position of the function 


selector lever. along with an ‘airflow diagram. of the 
system..The airflow diagram shows the position of each | 


_ door when vacuum is applied and when. there is no 


vacuum applied. With. this chart, airflow for each 
position of the.control assembly can be determined. If a 
vacuum motor fails to operate, the inoperative motor 
can readily be found: “because the SuEtIOW, will be 


incorrect. 


If 2 a vacuum motor is inoperative, check the operation 
of.the motor with Rotunda Vacuum Tester 021-00014 or 
equivalent. If. the vacuum motor ‘operates properly, the 
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FIG. 8 Airflow Diagram (VENT, FLOOR, MIX, DEFROST POSITIONS) 
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FIG. 9 Vacuum Circuit - 
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FIG. 10 Refrigeration Cycle 


vacuum hose is probably pinched, kinked, disconnected 
or has a hole in it (Fig. 9). 


Refrigerant System | 
Diagnosis of refrigerant system performance must be 


done by analyzing the high and low pressure readings in | 


the system. Compare the pressure readings to the chart 
shown in Fig. 13 to determine if the system pressures 
are normal. The conditional requirements for the 
refrigerant system tests must be satisfied to obtain 
accurate pressure readings. 


_NOTE: If conditional requirements. are not Saiished: 2 a 
normal system may appear to be functioning improperly. 
If they cannot be satisfied, pressure readings although 
inaccurate may be used to id determine the cause of 
a system problem. 


Compare the pressure ‘estilts: with the conditions 
described | in v the Pieae evaluation chart shown | in Fig. 
14. ‘ 


Once ‘the s7obiani is spirectad: take sddinonal 


pressure readings while meeting the conditional 
requirements for the pressure tests to be sure that the 
problem has been corrected. : 


The low-pressure service access standard gauge port 
is located on the suction line under the center of the 


Air Conditioning System 


36-65-10 


30 PSI : 32° F. 
LOW PRESSURE 
‘ + VAPOR 


_COMPRESSOR 


toon) Aify 175° --180° F. 
: HIGH PRESSURE 


Vi) > CONDENSER 
ms DISSIPATES BTU'S 
¢- “ABSORBED BY THE _ 
"| 7 EVAPORATOR AND 
v GENERATED BY THE 
COMPRESSION OF THE 
¢ VAPOR AS IT IS PUMPED 
N THROUGH THE COMPRESSOR 





175 PSI - 130° F. 
HIGH PRESSURE 
LIQUID - 


CCL 2683-F 


cowl. A special Service Access ‘Adapter D81 L-1 9703-A 
or Motorcraft Tools YT-354 or. 355 are. necessary to 
connect a manifold gauge set to the high pressure 
service access gauge port valve (Fig. 15). The adapters 
contain a Schrader-type valve core to prevent 


- accidental discharge of refrigerant if the service hose is 


inadvertently disconnected from the adapter. Refer to 
Section 36-30, Air Conditioning-General Service for. 


details regarding refrigerant system service and for 


procedures describing the use of the —— Tee 


' Adapter Tool D87P- 19703- A. 


NOTE: Whenever a refrigerant line is replaced, or 
service for a major component requires the opening 
of the system to the atmosphere. the suction 
accumulator/drier must be replaced. 


Excess Moisture 


One of the characteristics Bh: an air conditioner i is that 
it will remove moisture from. air passing through the 
cooled evaporator core. This moisture (condensate). 
then runs. off the evaporator core and is drained: from 
the evaporator case. In some instances, leaves or other 


foreign material plug the drain and sometimes 


mechanical conditions such as a damaged drain tube 
prevent. the condensate from draining from the | 
evaporator case. If either of these conditions exist, 
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eeu ee: O-RINGS —~ 3/8" — 389157°+ 


KIT E35Y-190690-A 


2" -— 389158"+ 


v 
+ ALSO SUPPLIED IN- a eS 
KITE1ZZ-198596-A a ees. 


' GARTER 


FEMALE _ 
FITTING 


FITTING 


* SPRING LOCK COUPLING DISCONNECTED 





*. REPLACEMENT GARTER SPRINGS 
3/8 INCH — E122-19E576-A* 
chs seen a ney Ss E122 195576 6 
= 3 5/8 INCH — E35Y-19&576-A” 
GARTER 3/4 INCH — &692- 196576- A 
‘SPRING "ALSO AVAILABLE IN 
| + E35Y-19D690-A KIT WITH O- RINGS 


‘CHECK FOR MISSING OR DAMAGED GARTER 
“SPRING — REMOVE DAMAGED SPRING WITH 


SMALL HOOKED WIRE — INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


/B — INSTALL NEW 


> ONLY SPECIFIED O- RINGS: 


“A — CLEAN FITTINGS —O-RINGS — USE 


‘C — LUBRICATE WITH 


a 4 
. - 
. 
ca 


- CLEAN REFRIGERANT » ASSEMBLE FITTING 
OIL se eG TOGETHER BY PUSHING 
WITH A SLIGHT oN 
MOTION... 


” GARTER SPRING 


TO ENSURE COUPLING ENGAGEMENT, VISUALLY 
CHECK.TO BE SURE GARTER SPRING IS.OVER 





_ FLARED END OF FEMALE FITTING. 


FIG. 11 Spring Lock Coupling ” 


Air. Conditioning System : 36-65-11 


[TO DISCONNECT COUPLING | 


=." CAUTION ~ DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 


NOTE: eats «= = TOOL ne: 
EACH END OF TOOL ee y WHHEAT H -  T81P:19623-G - ¥8 & 1/2 INCH 
T81P-19623-G IS HEAL : T81P-19623-G1 - ¥8 INCH , 
A DIFFERENT SIZE i T81P-19623-G2 - 1/2.INCH 

TO FIT 3/8 and 1/2 a T83P-19623-C - 5/8 INCH 
INCH COUPLINGS | » AO T85L-19623-A - 3/4 INCH 


so 
SOT 


ain Rastesy 
5 5 


FIT: TOOL TO COUPLING SO THAT TOOL CAN ENTER. 
CAGE OPENING TO RELEASE THE GARTER SPRING. 


PUSH TOOL INTO. 
CAGE OPENING 


PUSH THE TOOL INTO THE CAGE 
’ OPENING TO RELEASE THE FEMALE FITTING FROM 
_ THE GARTER SPRING. 


PULL: THE COUPLING MALE AND FEMALE 
FITTINGS APART. 


REMOVE THE TOOL FROM THE 
_DISCONNECTED SPRING LOCK. COUPLING. 


wee 1925-E . 
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FIG. 12 Manual A/C Heater Wiring Diagram 
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i as | OBTAIN ACCURATE PRESSURE READINGS.. aed | | | | ; | | 
oo | @Stabilized Pressures | a ae NORMAL CYCLING CLUTCH REFRIGERANT SYSTEM PRESSURES : 2 | 
P .+ @ Stabilized in Car Temperatures “| 70° to 80°F (21° to 27°C) | . kPa PSI , | 
e Maximum A/C (Recirculating Air) . can 230 3 i | ewe 
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REFRIGERANT SYSTEM PRESSURE AND CLUTCH CYCLE TIMING EVALUATION CHART FOR FIXED ORIFICE TUBE CYCLING werent SYSTEMS 


NOTE: System test requirements must be met to obtain accurate test readings for evaluation. Refer to the normal refrigerant 
system ——_- and the normal clutch cycle ratio and times charts. 


High Clutch |. Clutch Cycle Time |. Clutch Cycle Time 
a poe Te [oo | 
Pressure | . : | 
si Condenser — Inadequate Airflow : : 


Engine Overheating 


Air in Refrigerant . 
Refrigerant Overcharge (a) 
Humidity or Ambient Temp Very High (b) 


Fixed Orifice Tube — Missing .. 
O Rings wal Aad 


oe a ea 
No Cycle | Continuous No’ Cycle . Excessive 5 Retigea Oil — 
tse | ter en pg = REO 


Compressor — Low Performance 


AIC Suction Line — Partially Restricted or Plugged (c) 

















_ Continuous Run ; 











Continuous Run 





| Short | Normal | Evaporator — Restricted Airflow _ 


Condenser fixed orifice 
Tube or A/C Liquid Line — _ 
rae Restricted or Plugged 




















. Short to Normal to 
‘Short to 
Very Short Evel Core — Partially Restricted or Plugged 
Clutch Cycling Switch — Cycling Range Too Close | 
Erratic Operation or 
Compressor Not Running AC Electrical Circuit Erratic — See A/C Electrical Circuit Wiring Diagram 
@ Compressor Clutch — Slipping 
® Clutch Wiring Circuit — High Resistance Open or Blown Fuse 


Very Short Long 
bow Contin ‘ici s Run n A/C Suction Line — Partially Restricted or Plugged (d) 
Clutch Cycling Switch — Dirty Contacts or Sticking Open — 
becaalon Possible Cause Components Associated with Inadequate Compressor Operation 
@ Clutch Coil Open — Shorted or Loose Mounting 
Additional Possible Cause Components Associated with a Damaged = 


Short to Short to | 
| Very Short we Short | Low Refrigerant Charge 
| Clutch Cycling Switch — Sticking Closed - 
a .. Very Very . 
Fast . Short 
Poor Connection at A/C Clutch Connector or Clutch Cycling Switch Connector 
@ Compressor Drive Belt — Loose 
@ Control Assembly Switch — Dirty Contacts or Sticking Open —-- 
@ Compressor Clutch — Seized 


@ Clutch Cycling Switch — Sticking Closed 
@ Suction Accumulator Drier — Refrigerant Oil Bleed Hole Plugged 
@ Refrigerant Leaks - 


(a) Compressor may make noise on initial. run. This is slugging condition caused by excessive liquid refrigerant. 

(b) Compressor clutch may not cycle in ambient temperatures above 80°F depending on humidity conditions. 

(c) Low pressure reading will be normal to high if pressure is taken at accumulator and if restriction is downstream of service access valve. 
(d) Low pressure reading will be low if pressure is taken near the compressor and restriction is upstream of service access valve. 


__ CCLI941-A 


FIG. 14 Refrigerant System Pressure Evaluation Chart | 

condensate may drip from the evaporator case or be sealing of the evaporator case-to- dash panel 

blown from the instrument panel registers. This cause of retaining nuts to correcta seal leak between the 

insufficient evaporator case drainage can best be | evaporator case and the dash panel. 

eliminated. by performing the nepeeuen and correction 7 

procedure which as follows. | 2. Inspect for possible air leaks around: the heater 

‘lines at the evaporator case and around the 

1. Inspect the vehicle dash panel for missing electrical connector at the bottom of the 

grommets plugs or seals. Also, inspect for correct evaporator case. Seal any leaks. around the 
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‘45 DEGREE TOOL 
‘MOTORCRAFT. 


HIGH PRESSURE SERVICE VALVE AND ADAPTER 


FLEXIBLE TOOL 
D81L-19703-C 
Rc a YT-355 


STRAIGHT TOOL | 
D81L-19703-D 
-MOTORCRAFT - 


~ 90 DEGREE TOOL 


D81L-19703-E 
D81L-19703-B 
MOTORCRAFT YT-354 


ENTIRE SET - 
TOOL NUMBER 


1L-19703-A 
ee anne L3452-1D - 





FIG. 15 High Pressure Service Access Gauge Port — 


Valve 


refrigerant lines with insulating Tape Motorcraft 
YZ-1, or Caulking Cord D6AZ-19560-A, or 
equivalent. 3 


ADJUSTMENTS 
Temperature Control Cable 


1. 


2. 


Set the temperature control lever in the COOL 


position. 


Remove the cable from the retaining clip on top of 
the evaporator-heater core. Leave the cable 
attached. to the yellow crank. 


Rotate the. yellow crank counterclockwise until the 


temperature blend door seats. 


Check again to be sure that the temperature lever 
_is in the COOL position. Then, install the cable 

housing in its retaining clip by pushing it nom the . 
_ top until it snaps into place. | 


Turn the blower switch to its HI position and move . 
_ the temperature lever through its range of travel to 


check for proper cable adjustment. Readjust if 
necessary. 


REMOVAL AND INSTALLATION 


Control Assembly | 
Removal 


1. 
a. 


3. 


Remove trim applique. 


Remove four screws retaining control assembly to 
mounting bracket (Fig. 16). 


. Carefully pull’ control. assembly from opening. in 


mounting bracket. 


Disconnect electrical wiring connector from blower 
switch, vacuum selector, and illumination bulb. 


Remove push-on vacuum harness retaining clips 
from vacuum selector. 


2. 
2. 


2? 
al 
4. 
46. 


Disconnect. vacuum harness from vacuum 


selector. 
_7.. Remove temperature control cable. from control 
.- assembly: Disconnect bullet-type cable retainer 
from the bracket using the Control Cable Removal 
Tool T83P-18532-AH (Fig. 17) or needlenose pliers 
to compress the. retaining ears. Both cable "'S"' 

.. bends. ‘are removed from the bottom side of the 

~ levers by rotating cable wire 90 degrees to the 

lever, 

Installation — | 

1. Connect temperature and function control cables 

— to the control assembly (Fig. 17). 

2. _ Connect vacuum harness to vacuum: ‘selettor and 

~ retain it with-two push-on clips. 

Connect electrical wiring connector to blower — 
__ Switch(s), vacuum selector valve and illumination - 
_. bulb wire and.socket assembly. | 
4. Carefully position the control assembly on its 

mounting bracket and install seca SCrews. _ 

5. Install applique. : 

6. Adjust control cable as described previously. 

‘Blower Switch | 
Removal — 

1. Remove knob from blower switch (Fig. 16). 
Remove: trim applique. . 
Remove four screws retaining control assembly 

..~ mounting bracket to instrument panel. | 

4. Carefully’ remove mounting bracket” and control 

assembly from opening in instrument panel. | 

5. To remove blower switch, disconnect wire harness 


connector from blower switch and remove switch 
mounting bracket from control assembly | (one 
screw). | | 


Installation 
a 


Position blower switch and bracket on contro! 
assembly and secure with one screw. 


Connect wiring harness to blower switch. - 


‘Position control assembly and bracket in 


instrument panel and secure it with four retaining 
SCrews. 


Install trim applique. 


- Install knob(s) on switch. | 


Vacuum Selector Valve 


3. 


Removal | 
t 
2. 


Remove. instrument Sana trim panel. 


Remove four screws retaining control assembly. 
mounting bracket to instrument panel. 


Carefully remove mounting bracket. and control 
assembly from opening in instrument panel. 


Disconnect wire harness: connector from vacuum 
selector valve. 


Remove two push- on vacuum names retainer 


‘Clips from vacuum selector. and: disconnect 


harness from valve. 


Remove two screws retaining vacuum. selector 
valve to control assembly (Fig. 16). 
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CONTROL LEVER : , aa MAIN SYSTEM 


BLOWER SWITCH _ 


AUXILIARY SYSTEM. 
= BLOWER 
SWITCH 
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FIG. 16 Control Assembly 


| CABLE BRACKET . 3 REMOVAL . 
7 — Q@PUSHTOOLOVER 
TOOL 183P-18532-AH es We CABLE END RETAINER © 


CABLE END Rn tee ~~ : S 
RETAINER — . . 


@) PULL CABLE: 
FROM BRACKET , 


@) POSITION TOOL INSTALLATION 
OVER CABLE WIRE 


CABLE WIRE 
. @ PUSH CABLE END RETAINER INTO | 
BRACKET UNTIL LATCHED WITH BRACKET 





FIG. 17 Control Lever Cable Removal and Installation =. | : ag 


Installation | 4. Connect wire harness connector to selector. 


1. Position temperature lever at LH side of slot and 5. Position control. assembly and bracket in. 


function ‘selector lever approximately 9.5mm (3/8 _ instrument panel and install four retaining screws... 
| nen) Wenn gia of Slot. ae — 6. Install instrument panel trim panel. .~ : 
2. Position vacuum selector valve on control : a a 

assembly, engaging selector lever arms with Instrument Panel | , 

selector valve. Install two retaining screws. Removal and installation of several components and 
3. Connect vacuum harness to selector valve and assemblies described in this Section require the 

install two pushnuts. a ~ removal and installation of the instrument panel. For 
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AIC. EVAPORATOR INSTRUMENT 
PANEL REGISTER DUCT ASSY..: LH 
- 19C832 - 


~ A/C EVAPORATOR 
INSTRUMENT ~ 
:PANEL CENTER DUCT 


' HEATER OUTLET. | 
DUCT ASSY. | ~ASSY. 


- 18C297 - - 190633 - 


FIG. 18 A/C—Heater Ducts and Defroster Nozzle 


instructions and illustrations, refer. to Section 45-61, 
‘Instrument Panel and Pad.. 


Defroster Nozzle 


To remove the defroster nozzle, it is first necessary to 
remove the instrument panel, heater ducts and register 
ducts. Refer-to Figure 18 for heater and register duct 
. illustrations. Refer to Section 45-61, Instrument Panel 
and Pad for instrument panel removal and installation. 


Removal 


1. - Remove two screws retaining. defroster nozzle to 
each defroster opening near the windshield. 


2. Pull defroster nozzle from plenum and remove it. 


from vehicle. 
Installation 


1. - Position defroster nozzle on plenum and align it 
with defroster openings. —— 


2. Install two screws retaining defroster nozzle to 


each defroster opening. 


3. Install register ducts and heater ducts following 


_ procedures described in this Section. 


4. Install instrument panel. Refer to Section 45- 61,. 


Instrument Panel ‘and Pad. 

5. Check system for proper operation... 
| Register Louver Assembly © 
Removal _ 


1. Insert.a thin-blade screwdriver under retaining tab 


” (Fig. 19) and pry retaining tab toward louvers until 
retaining. tab clears hole in register assembly. 
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2. Pull louver end out from register opening only 
-- enough to prevent louver pivet from going back 
_ into the pivot hole. 


3. Repeat Step 1 for the other retaining tab and _ pull 7 


~ louver assembly from register opening. 
Installation , 


~The pivots on each end of some louver assemblies | 
are different diameters and therefore determine the 
installed position. Other louvers have an arm extending 
inward on one end of the louver assembly. This end of 
the louver should be installed in the register assembly at 


the- same end as the raised boss in the register 
‘assembly. 


“4. Position louver saoarnisly into register opening, 


Ze - Depress retaining tabs and push louver assembly 
. _ into register opening and engage retaining tabs in 
pivot holes. 


Registers 


” Refer to Figures- 20, 21 and 22. 
Right Register Assembly | 
Removal _ 
1. | Remove louver assembly from. ragigies assembly. 


2. Using a thin-blade screwdriver or an awl, pry the 

register assembly retaining tabs toward the register 

opening. Push the adapter retaining tabs out of the 

LH and RH sides of the register housing. Then, pull 

the register from the instrument panel opening and 
ute register duct (Fig. 20). 
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qd) ROTATE THE TOOL 
TO PRY PIVOT OUT OF 
RETAINING HOLE. 


Or PRY -PIVOT. AT OPPOSITE 


~ END OF REGISTER OUT 


__ OF RETAINING HOLE.. * - 


PULL LOUVER ASSY. ° 
OUT OF REGISTER USING. 
LOUVER ADJUSTING TAB 


-AS A GRIP. 





FIG. 19 Register | Louver Removal : 


Installation 


1. Position the register Raeenty into ‘instrument 
panel opening. The correctly: installed position is 
when the louvers are moved to the right to close. 


2. While supporting the register adapter, push the 


register assembly. into the instrument panel 
opening and the register duct until the register tabs 
lock into place behind the instrument: panel 
opening flange and into the adapter. 


Center Register Panel Assembly | 

1. . Disconnect battery ground cable. , 

2. Remove. control - knobs from radio, shafts, if so 
_ equipped. - 

3. _ Disconnect wire from cigar lighter; it $0 equipped. 


4. Unsnap name plate from its recessed location at 
the right of registers, if so equipped. 


5. Remove six screws (five without nameplate) 
retaining register. panel. aseerney to instrument 
panel (Fig. 21). 


6. Pull register panel assembly from instrument panel, | 


_ unsnapping two clips. at the. “right end of register 
panel. j ra 


Installation 


1. Position register panel seeeeibl) to. ‘instrument 
"panel and engage two snap Clips. 


Install register panel assembly attaching Screws. 
‘Install nameplate, if so equipped. . 


af oN 


Install control Bone on: -radio- . shafts, 
equipped: — 


6. -Connect battery ground cable. 
Left Register Panel Assembly . 


Removal | 
1. Disconnect battery ground cable. 


~ Connect wire to the cigar lighter, if so equipped. - 
if so 


CCL 3018-A 


2. “Remove ignition lock eytinder and ignition switch 
_ bezel. 


3. Remove poodle: switch knob and shaft. Then; : 
remove. headlamp switch bezel. ; 


4. Remove knob from. windshield wiper switch. 


5. Remove two screws retaining LH register panel to 
_ the instrument panel (Fig.. 22). 


- 6 Pull register panel assembly away ‘from instrument 


. Seat to pre aaae snap clips at top of register | 
| panel. 7: 


Installation 


1. Position register Banal in instrument panel and 


push it to engage snap clips. 


| 2. Install two’ screws retaining lower edge of register 


panel to instrument panel. 


3. Es Install headlamp switch bezel and knob and shaft 
assembly. 


4. — Install ignition switch bezel and sonien switch: lock © 
‘cylinder.. 


5. Install windshield wiper switch ‘knob: 
6. Connect battery ground cable.” | 
Air Ducts | 


Remove instrument panel. Refer to Section 45-61, 
Instrument Panel and Pad. Refer to Fig. 18. for an 


. illustration of the A/C-heater air ducts. 


Left Register Duct . 
Removal | ve 


ae Remove retainer attaching LH register. duct to. | 


center register duct (Fig. 18). 


2. Pull LH register duct from center rages duct. | 


Installation 


“4. Position LH register duct to center fegister duct 


and align retainer holes. 
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2. 


« 


REGISTER 
ADAPTER ASSY. 
- 19C780 - 


Fe. 20 Right Register Assembly 


“Install retainer to attach LH register duct to center 


- register duct. 


_ Center Register Duct © 


Removal 


1. 


Remove. LH register duct. 


2. Disengage vacuum. harness locator tab from 
center register duct... : 
3. . Remove one retainer attaching center register duct 
to plenum. 
- Remove-one nut rétaining heater air outlet uduct LH 
heat duct and center register duct support braces 
— to- brake pedal. support (Fig. 18). 
5. Disengage center register duct support: brace from 
clip bolt and remove the center register duct. 
Installation - ae | 
1. Position’ the. RH end of ‘center egiter ‘duct ‘to 
: piso and support brace at LH end of oa to oe . 
bolt. ae - 
Install LH heat duct support ‘brace on clip bolt and 
~ install retaining nut. | 
tistalh steiner A6 attach center register: duet to 
= plenum (Fig. 18). eae a | ° 
- Connect vacuum harness locator tab to center 
; register duct. : | , 
5. Install LH register duct. 
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Heater. Duct '- 


Removal 


1. 


se 


Remove one nut’ rétaining L LH heat duct, floor outlet 


. duct and center register duct support braces. to 


brake pedal support braces to brake pedal support. 


Disengage the wiring harness locator tabs and 
vacuum narness. locator tab from heater air outlet 


| duct. 


‘Remove one retainer steching LH heat duct to 
heater air outlet duct and remove LH heat duct. 


Remove one retainer atiacning, heat duct to . 
plenum (Fig. 18). = 


- Disengage heater air. outlet ‘duct support brace 
.from clip bolt on brake pedal support ae: remove 


heater air outlet duct. 


Installation 
Position RH end of heater air outlet duct to plenum 


and support brace at the LH end of the duct to on 


‘bolt on brake pedal support. 


' Place center register ‘duct epee brace on coli 
-  bolt-.over heat duct brace. . 


-*Position LH heat duct to heater air outlet duet and 


support brace to clip bolt. 


Install nut that retains three support braces to clip 


bolt (Fig. 18). 


. - Install one retainer to attach heat duct to secur 


and one retainer re attach otk heat duct to heater 
air outer duct. 
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FIG. 21 Center Register Assembly | 


6. Install wiring harness and vacuum harness locator 
tabs in their respective locations on the heater air 
outlet duct. 


7. — Install instrument panel following the procedure in 
Section 45-61, Instrument Panel and Pad after all 
air ducts are installed. : 


Plenum Chamber 


The plenum chamber is located under the instrument 
panel on top of the blower motor housing. For servicing 
the plenum-chamber, vacuum harness, and plenum 
doors, it is necessary to remove the instrument panel. It 
is not required to remove the instrument panel to 


service the vacuum motors attached to the plenum (Fig. 


23). 
Removal — 


1. Disconnect’ the vacuum pees from the heat- . 
defrost vacuum motor and the A/C- heat vacuum 


motor. 


2. Remove one retainer attaching the center register 
duct to plenum and one retainer attaching heater 
_air outlet duct to: ‘plenum. | 


3. Separate plenum from evaporator-heater oueing 
center register duct, and heater air outlet duct and 
remove plenum. 7 | 


Installation 


1. Install heat-defrost and A/C-heat door vacuum > 


~ motors on plenum (Fig. 23). . 
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2. Position plenum to center register duct, heater air 

' outlet duct and evaporator-heater housing. Ensure 
clip on plenum is. hooked over. flange on 
-evaporator-heater housing. 


3. Install one retainer to attach center register duct 
and one retainer to attach heater air outlet duct to 
plenum. 


4. Connect the blue vacuum hose to the oP (end) of 
the A/C-heat door vacuum motor. 


5. Connect the yellow vacuum hose to the top (end) 
~ of the heat-defrost door vacuum motor. Connect 
the red vacuum hose to the side of the heat-_ 
defrost door vacuum motor. 


6. Install the instrument panel. Refer to Section © 
45-61, Instrument Panel and Pad. 


/. Check system for proper operation. 


Outside/Recirculating Air Door Vacuum, 
Motor 


On Evaporator Case 


Removal ee 
1. Remove two screws retaining motor to evaporator 


| heater housing (Fig. 24). 


2. Carefully pry vacuum motor arm off rosebud clip on 
door crank. 


3." Disconnect. the: vacuum hose from outside-recirc 
~~ vacuum motor and remove motor and bracket. 
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INSTRUMENT 
PANEL 
(REF) | 


FIG. 22 Left Register Assembly 


Installation 


1. Snap the vacuum ‘motor arm. over the rosebud clip 
on the crank. 


2. Connect. vacuum hose to. vacuum motor ‘and 
position the motor and bracket to the evaporator- 
heater case. 


3. Install the two screws retaining vacuum motor. — 


4. If necessary, install a new pushnut (Part No. 
-. 383358-S) or equivalent to retain motor arm on 
door crank arm. 


5. Check system for proper operation. 
Vacuum Motors 


On Plenum 


Remove and install vacuum motors as shown in Fig. 
25. The illustration also relates the vacuum harness to 
each vacuum motor. 


Clutch Cycling Pressure Switch 


The clutch cycling pressure switch is attached to the 


suction accumulator/drier located in the engine 
compartment (Fig. 26). In the A/C position, the pressure 
switch senses pressure in the drier and electrically 
controls the cycling of the clutch assembly to prevent. 
the core from freezing the condensation which occurs. If 
allowed to build up, the ice would block airflow. The cut- 
in pressure of the compressor clutch is approximately 


@ 
e 


"LEFT REGISTER. 
ASSY. 


APPLIQUE 
(REF.) 


CCL 3012-A 





43.5 Ibs (clutch is operative) and the cut-out pressure is 
approximately 24.5 lbs (clutch is inoperative). 


Removal 


1. Remove electrical connector from switch. Unscrew 
pressure switch from top of suction accumulator/ 
drier. 


Installation | 


1. Lubricate O-ring which is installed | over Switch 
_ threads. Use refrigerant oil. 


2. Screw pressure switch onto top of . suction 
accumulator/drier. Do not exceed specified torque 
limits. Tighten to 7-13 N-m (5-10 Ie Install 
electrical connector. | 


Blower Motor and Wheel Assembly 

Removal | | 

1. —— blower motor electrical connector (Fig. 
OT 


2. Remove four screws retaining blower motor 
‘ mounting plate to the evaporator case assembly. 


Remove motor and wheel assembly from 
evaporator case. 


4. If old wheel is to be used on new motor, position it 
on the motor shaft so that distance from mounting | 
to base of wheel is same as previous installation. 
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" FRONT 
PLENUM CHAMBER 
- 19C698 - 


PANEL/DEFROST DOOR 
VACUUM MOTOR ASSY. 
+ 18A318 - 


PANEL/DEFROST DOOR 
CRANK 
- 19C775 - 


FIG. 23 Plenum Chamber 


Installation | 

1. When wheel is properly installed on new motor, 
insert assembly into evaporator case and align 
locator pins with holes in ona plate: 


2. Install. four mounting screws retaining “motor 
mounung base plate. 


3. Connect the electrical connector. 
4. Check blower motor for Po operation. 
Resistor Assembly 


Removal and Installation 


1. Disconnect electrical connector from _ resistor. 


located on the evaporator case in the engine 
compartment. Refer to Figure 28. 


2. Remove two screws from old resistor on front face 
of A/C blower evaporator-neater cover and 
remove. resistor. | | 


3. _ Install:new resistor to Byadoraton healer cover with 
two screws and connect electrical connector. 
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(NOT SHOWN - LOCATED INSIDE PLENUM) 


Heater. Core and. Seal Assembly 


Removal 


1. Remove inlet and outlet hoses from heater core in - 
-. engine compartment. Plug hoses with a 15. 875mm _ 
- (5/8-inch) diameter plug. ° 


2. Remove two screws retaining modesty er to. 
- underside of instrument panel. Remove panel. | 


3. Remove the four screws from heater core cover 
_. located on the LH. side of case underneath 
instrument panel (Fig. 29). Remove cover. 


4. Remove screw and one bracket at bottom er 
heater core. , 


as a Remove heater core and 4 from case Fig 30) 
Installation | | 


1. Position heater core and seal assembly and install 
-. . core retaining brackets and ‘screws. ae ust 


2. Remove plugs from hoses. - 


Install inlet and outlet hoses to heater core. 


4, Position heater | cover and install four retaining 


screws. 


5. - Attach modesty eae to instrument Pane! with \ two 


retaining SCrews. 
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VACUUM 
MOTOR 
-18A318- 


“CASE. 
(REF.) 


FIG. 24 Outside/Recirc Air Door Vacuum Motor 


| Evaporator Core 


Removal | 
4, Disconnect electrical connector from resistor on 
evaporator case and OM Pieroue switen on 
e % accumulator. | 
2. Disconnect battery mableg: and remove battery. 
3. Disconnect EEC-IV ‘harness. 
4. Remove heater hoses from heater core and plug 
. . hoses with. suitable 15.875mm .(5/8-inch) plugs.: -. 
5. Discharge refrigerant from system observing all 
: safety precautions. | 
6. Disconnect suction line ‘from abcumulalor/ aver 
and liquid line from evaporator core. ; 
7. Remove five nuts retaining evaporator assembly to 
dash and remove evaporator assembly (Fig. 30).. 
8. Remove two Screws retaining accumulator/drier to | 
case. 


| Disconnect accumulator from evaporator. case. 
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SEAL 
"-19A812- 
(2'REQ'D) 


AIR INLET 
DOOR SHAFT 

: -19A819- 

(2 REQ’D) 
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10. Remove evaporator core ‘ena seal eis sribly by — 


pulling back rotaining tab in pousing: 


Installation ~ 


When installing the evaporator core and seal 
assembly, make sure all new O-ring seals are used and _ 
posilones Properly in their respective location. 


CAUTION: Use care not to damage or bend fins 
when handling evaporator core. 


Position evaporator core and seal assembly c on 1 the 
evaporator assembly and snap it into the four 
retaining tabs. 


Install accumulator/drier on evaporator core. 
Install two screws which retain the accumulator to 


case. 
Position evaporator assembly against the dash and 


) _ secure with five nuts (Fig. 30). 


Connect suction line to accumulator/drier and 
liquid line to evaporator core. | 


Connect EEC- IV harness. © 
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TO gti NEO? ee 
-, ; TO PANEL/DEFROST pooR 
a oe eee —= 2° 19 QUTSIDE/RECIRC.. 
| 3 - A AF ae "AIR DOOR . 
11 i % _ =F a Ry ee 7, ' 
2a VACUUM HOSE - TO- FLOOR/DEFAOST 
iN | i HARNESS ASSY. - sf. 
\\ | - + 190699 - cane vets - oe 
| ae (RED) 
7 . ij i . ; | — ?e 
TO VACUUM . TO AUXILIARY . EK 
‘SELECTOR VALVE " ' AIC-HEATER 
ON CONTROL SYSTEM 
ASSY. 


TO FLOOR/DEFROST. 
Sides DOOR 
FLOOR/DEFROST 


~ PARTIAL VACUUM. 
DOOR (YELLOW) 
CRANK 


- 18C631 - 


_ FLOOR/DEFROST DOOR 
“VACUUM MOTOR » 





- FLOOR/DEFROST 
DOOR 
SHAFT 

- 194819 - 


A/C PLENUM CHAMBER ASSY. 
a - 19740 - 


FLOOR/DEFROST DOOR, 
- 19A908 - 


“* CCL 2973-A 


FIG. 25 Typical Vacuum moe to Plenum Installation and Harness Assembly 


Install battery and connect battery cables. | CAUTION: Do not attempt to remove the fixed 
| orifice tube with pliers or by twisting tube. To do. 
Install connectors to resistor and pressure switch. -- $0 will break the fixed orifice tube body in the | 
; , evaporator core tube. Use only the. 
Remove plugs from hoses. recommended tool and follow the recommended 


10. ‘Connect heater hoses to. heater core. | - service procedures. 
11. Refill cooling system with coolant. | | Removal 
12. Charge A/C system and check it for leaks. ae Discharge refrigerant from A/C system. Onserve 


all safety precautions. | 


Fixed Orifice Tube — ; te 
| 2. Disconnect liquid line from evaporator core. Cap 
The fixed orifice tube is constructed with a plastic. liquid line: to prevent entry of dirt and excessive . 


body,. two screens and a small brass tube down the . moisture. 

center of the orifice body. Two O-rings are around the = | 
orifice tube body to nee against reared’ around the 3. Squirt a small amount of clean refrigerant oil into 
body (Fig. 31). | | , evaporator core inlet pe to lubricate tube and | 
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AIC EVAPORATOR CASE __ 
TO DASH PANEL 
. LOWER GASKET 
-  . 198862 - 
oe > HEATER 
AIC EVAPORATOR: .- APPLICATION | 
LOWER HOUSING - 18B488 - 
-19K612- - pa 
A/C BLOWER MOTOR 
RESISTOR ASSY. 
AIC BLOWER 
". 0 WHEEL 
" . 190583 - 
“YH | + + s+ AIC BLOWER HOUSING 
S oe be TO BLOWER MOTOR 
A/C BLOWER MOTOR ASSY. Sg ” TUBE : 
- 19805 - wa BLOWER MOTOR " . 19A786 - | 
- ELECTRICAL CONNECTOR 
: - ee ‘: CCL 2975-A 


FIG. 27 Blower Motor and Wheel Assembly 


orifice O-rings during. removal of the: fixed orifice 


‘tube from evaporator. core tube. - 
Engage Fixed Orifice Tube Installer T83L-19990-A . 


(Motorcraft YT-1008). or equivalent with the tw 
tangs on the fixed. orifice tube (Fig. 31). a 


CAUTION: Do not twist or rotate the fixed tube . 
in the evaporator core tube as it may break off 


the evaporator core tube. 


Hold the T-handle of Broken Orifice Tube Extractor 


T83L-19990-B or Motorcraft YT-1009 equivalent to 


keep it from turning and run the nut on tool down © 


against evaporator core tube until the orifice is 
pulled from tube. | 


If the fixed orifice tube breaks in the evaporator 


core tube, it must be removed from the tube with 
Broken Orifice Tube Extractor T83L-19990-B or 
Motorcraft YT-1009. : a 


To remove a broken orifice tube, insert screw end 
of extractor, T83L-19990-B or Tool YT-1009, into 
evaporator core tube and thread screw end of tool 
into brass tube in center of fixed orifice tube. Then, 
pull fixed orifice tube from evaporator core tube. 


lf only the brass center tube is removed during 
Step 7, insert the screw end of T83L-19990-B Tool | 
YT-1009 into evaporator. core tube and screw end_- 


of tool into fixed orifice tube body. Then; pull fixed 


orifice tube body from the evaporator. core tube. 


Installation 


We 


2: 


Lubricate O-rings on fixed orifice tube body liberally 
with clean refrigerant oil. ee 


Place fixed orifice tube in Fixed Orifice Tube. 
Remover/Replacer T83L-19990-A or equivalent, 
and insert fixed orifice tube into evaporator core 
tube until orifice is seated at the stop (Fig. 31). 


Remove tool from fixed orifice tube. 


After checking liquid line for a missing or damaged 

spring lock coupling garter spring and replacing or 
repairing, as necessary, install two new specified 
O-rings lubricated with clean refrigerant oil into 
spring lock coupling male fitting. Insert male fitting 
into inlet tube until spring lock is fully engaged. 


Leak test, evacuate and charge system. Observe 
all safety precautions. 
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FIG. 29 Heater Core and Seal Removal 
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FIG. 30 Suction Accumulator/Drier 


6. Check system for proper operation. | eo 3. Remove two screws “retaining hood latch to 
: ar radiator support and position hood latch out of. 
Condenser Assembly , } 3 7 ee 


| on | way. Sf | 
CAUTION: Replacement of a refrigerant line or a Pe ne ints = aa | 
major component such as a condenser requires 4. Remove nine screws retaining top: edge of radiator 


replacement of the suction accumulator/drier. _ grille to. radiator support. , 
The condenser assembly is mounted forward of the 5. Remove one screw retaining center area of grille to 
_ radiator on the radiator support (Fig. 32). _ grille center support. noe 
Removal a oe 6. Remove-one screw retaining grille center support 
- 1. Discharge refrigerant from system following _ to radiator support, : ps | | 
oe Preceauies: Sueeie aiealely 7. Working under vehicle, reposition splash shield 
: zm Meee as a and remove two condenser lower retaining nuts 
2. Disconnect compressor discharge: line and liquid _ (Fig. 32). 


line from condenser using the spring-lock coupling | oe ste eS = 
tool. Refer to Fig. 11. Cap refrigerant lines to 8. Remove two bolts retaining the top of condenser 
prevent entry of excessive moisture and dirt. | to radiator upper support (Fig. 32). 
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LIQUID LINE 
TO EVAPORATOR. 
‘CORE 


TOOL T821-19990-A 
(ORIFICE TUBE REMOVER) 


FIXED ORIFICE | 
TUBE 


FIG. 31 Fixed Orifice Tube Removal 


9. Remove four bolts retaining each end of radiator ; 


upper support to radiator side supports. 


10. Carefully pull top edge of grille forward and remove 


radiator upper support. 
11. Lift condenser from vehicle. 
Installation | 
1. If the condenser if to be replaced, ade one fluid 


- ounce of clean refrigerant oil to the condenser. ._ 
2. Position condenser to vehicle and install two — 


condenser lower retaining nuts. 


3.- Position radiator upper support to vehicle using. 


care not to damage radiator grille. 


> 4, “Install four bolts retaining each end of radiator 
upper supports to side supports. 7 


"Bs Install two bolts retaining top end of Eengetieet to 
- . radiator upper support. 


| _6:. Install one screw retaining grille genie: suppor to’ 


- radiator Support. 


_*.7. — Install nine screws retaining top edge of grille. | 
8. Install one screw retaining center area of guns to. - 


_ + grille center support. 
9, Connect compressor discharge line and liquid line 


to condenser. Use new O-rings lubricated with 


clean refrigerant oil. 


NOTE: Service parts. are available for 0-1 INOS and 
' garter springs. | | 


40. Install hood latch and adjust latch. 


11. Leak test, evacuate and charge system. preeve 
all safety precautions. | | 


. 12. Check system for proper operation. | 


Suction Accumulator/Drier 
Refer to Figure 33... | 
‘Replace the accumulator/drier when: 


CCL 2999-A 





-e The accumulator/ drier is. restricted, plugged or 
perforated. 


e The system has been left open. for more than 24 
hours (system completely discharged). 


-e There is evidence of moisture in the system (i.e. 
internal corrosion of metal lines or nig refrigerant 
oil is thick and dark). 


e A component such as ‘a condenser, evaporator 

_” refrigerant line, or a seized compressor is replaced. 
Flush system and replace orifice tube when 
replacing a seized or damaged compressor. 


There is more than five ounces of compressor oil in 


it, indicating that the bleed hole is clogged. (Be. 


.sure to make this check if the compressor is 
~ replaced for lack of performance or seizure). 


CAUTION: The suction accumulator/drier must be. 


replaced whenever a condenser, evaporator core, 


refrigerant line, seized compressor or damage to 


. some. other major component requires opening of 
the refrigerant circuit in order to service the 
‘difficulty. 


Do not replace the accumulator/drier every time: 
e There is a loss of refrigerant charge. | 


eA component (except as described | ianOye) is. 
changed. \ 


- e A: dent is found: in the outer shell of. the 
accumulator/drier. oi 


Removal - 


1. \ Discharge refrigerant from A/C system. Observe : 
: all safety precautions. | 


2. Disconnect giechicd ‘connector from: pressure - 
. switch. | | 


3. Remove pressure switch by unscrewing it’ from 
_ ~ suction accumulator. 


4. ‘“Disconnect suction line from suction accumulator/ 


drier using epuig Lock Coupling Tool (Fig. 11). 
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VIEW A 


FIG. 32 Condenser Assembly Installation 

5. Remove two mounting screws retaining bracket for 

the accumulator/drier. Using the Spring Lock 
Coupling Tool (Fig. 11), disconnect accumulator/ 
drier from evaporator outlet tube and remove 
accumulator/drier. Cap all open refrigerant 
connections to prevent entry of dirt'and moisture. 
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Installation 


1. After checking male fitting on accumulator/drier for 
. @ missing or damaged spring lock coupling garter 
spring and replacing, ore repairing as necessary, 
_install two new specified O-rings lubricated with 
clean refrigerant oil into the spring lock coupling 
male fitting. Insert male fitting into evaporator 
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FIG. 33 Suction Accumulator/Drier 


outlet tube ale spring lock is fully engaged (Fig. . 
11). 


2. Install two mounting screws on the bracket for the 
accumulator/drier. Tighten. screws to 1. 7 Nem (15 
in-ib) minimum. | 


3. After enecking) suction line for missing or damaged 
| spring lock coupling garter spring and replacing as 
necessary, install two new specified O-rings 
lubricated with clean refrigerant oil into spring lock 
coupling male fitting. 
accumulator/drier until spring lock is fully engaged. 


4. Use a new O-ring lubricated with clean refrigerant 


oil on pressure switch nipple of suction 
accumulator/drier. Install pressure switch and 
tighten to 7-13 N-m (5-10 ft-lb) if switch has metal 
oe and hand-tight only if switch has plastic 
ase. , | 


| Compressor Assembly | 


CAUTION: Replacement of a refrigerant line or a 
major component, such as a compressor requires 
replacement of the suction accumulator/drier. 


4.9L (300 CID) Engines 


. Removal 


1. Discharge refrigerant from system following 
recommended service procedures and safety 
precautions in Section 36-30, Air Conditioning 
. General Service. : 


2. Disconnect wire connector from clutch field coil 
_ connector. : 


3. Remove retaining bolts from compressor manifolds 
‘and remove refrigerant lines. Plug refrigerant lines 


Insert male fitting into — 


-and compressor ports to prevent entrance of dirt 
and moisture. 


4. -Remove: hex-head screw retaining compressor 


adjusting arm to mounting bracket (Fig. 34). 


5. . Remove four screws retaining front and rear 
braces to mounting bracket support. Remove 
compressor with front and rear braces attached. 


6. Remove front and rear braces from compressor 


(two: screws each). 


installation 


1. If a new service replacement compressor is being 

- installed, remove shipping plates and pour 120ml 

(four fluid ounces) of. refrigerant oil into. the 
compressor through compressor ports. 


2. Transfer clutch components to new compressor. 

~ Refer to Section 36-37 FX-15 Compressor and 

Clutch. Be sure to follow recommended 
procedures using tools specified. 


3. Install front and rear braces on compressor. 
Tighten retaining screws to specification. Refer to 
Figure 34. | 


4. Position compressor braces on mounting bracket 
support and install four retaining screws. 


5. Install but do not tighten, hex-head screw attaching 
. compressor adjusting arm to mounting bracket. 


6. Install drive ‘belt. and adjust to specification as 
described in Section 27-06, Accessory Drive Belt. 


‘7. _ Tighten four compressor screws and braces to. 


mounting bracket support retaining screws and 
hex-head screw to specification. 


_ 8. Position compressor manifolds over compressor 


ports and start attaching bolts. Tighten bolts to 
17-23 N-m (13-17 ft-lb). 


CAUTION: Be sure bolts are not cross-threaded 
before tightening. Do not over-tighten bolts or 
the aluminum threads may become stripped. 


Use new O-rings lubricated with clean refrigerant 
oil. 


9. Connect clutch wires to clutch field coil. 
10. Leak test; evacuate and charge system, then 
check for proper operation. | 
V-8 Gasoline Engines 
Refer to Figures 35 and 36. 
Removal | 


1. Discharge refrigerant tier system following 
recommended service procedures and safety 
precautions in Section 36- 30, Air eee 
General Service. 


_ 2.° Disconnect wire connector from itch field aaa 


connector. | 


3. Remove retaining bolts from compressor manifolds 

. and remove refrigerant lines. Plug refrigerant lines 

-and compressor Ports to ee entrance of dirt 
-and moisture. | 


: i: Remove bolts retaining compressor to brackets 
“and remove compressor. 


installation 


1. If anew service aplecement compressor is being 
installed, remove shipping plugs and pour 120ml 
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‘ / 
ITEM NO.. PART NAME 


CRANKSHAFT PULLEY 
WATER PUMP PULLEY 


BOLT (19D629 TO 19E708) 
POWER STEERING PUMP BRACE 
SCREW (3C718 TO 19€708) 

10 SCREW (3C718 TO 19E708) 

11 DRIVE BELT 

12 BOLT (19E708 TO ENGINE) 


OONDOAWN— 


FIG. 34 FX-15 Compressor Installation—4.9L, 6-Cylinder Engine _ 


(four fluid ounces) of refrigerant oil into 


compressor. | | 


Transfer clutch components to new compressor. 
Refer to Section 36-37, FX-15 Compressor and 
Clutch. | ee | 


Position compressor on its mounting brackets and _ 
install five retaining bolts. Tighten to specifications. — 


Refer to Figures 35 and 36. 


ENGINE ASSY. (4.9L - 300 CID, EF!) 


SCREW AND WASHER ASSY. (8509 TO ENGINE) 
A/C COMPRESSOR AND PUMP BRACKET : 
A/C CLUTCH AND COMPRESSOR ASSY. 


4. 


BASIC a 
PART NO. - QTY. 


6007 
1 6312 
8509 
382689-S2 
19E708 
190629 
N606572-S2 
- 3C718 ; 
N801879-S2 . 
N800199-S2 
8620 
56561-S2 © 


" . CCL 3184-A 


Install drive belt and adjust as described.in.Section 


27-06, Accessory: Drive Belt Service. _ 


Position compressor. manifolds over compressor 


ports and start the retaining bolts. Tighten bolts to. 


- 17-23 N-m (13-17. ft-lb). 


- CAUTION: Be sure bolts are not cross-threaded 
before tightening. Do not over. tighten bolts or 
“the aluminum threads may become stripped. 
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7.3L Diesel Engine (6E171 Compressor) 


Use new O-rings lubricated with clean refrigerant 
oil. 7 | a 


6. Connect clutch field coil connector. ; 


7. Leak test, evacuate. and charge system as 
| described in Section 36-30, Air Conditioning 
General Service. | 


8. Check compressor for proper operation. 


ITEM NO. PART NAME 


2.4 BOLT (6B209 TO 19£708) 
2.:-- ° BELT TENSIONER ASSY: - : 
“3. CLUTCH & COMPRESSOR ASSY. 
4 A/C BRACKET. — cae 
25 BOLT (19D629 TO 19E708) 
6 NUT (3C718 TO 3A674). 
nee NUT (3C718 & 6750 TO 6007) 
‘ 8 P/S PUMP BRACE 
_ a: P/S PUMP om 
10° A/C COMPRESSOR & P/S PUMP BRACKET MOUN 
11... A/C COMPRESSOR & P/S PUMP BRACKET: 
‘, 2° '42 > SCREW (3A674 TO 19E708) © : 
2k, SEW 34 P/S PULLEY ASSY.” 
14 ‘NUT (19E708 TO 6007): 


BOLT (19E708 TO 6007) 
BOLT (19E708 TO 6007) 


FIG. 35 FX-15 Compressor Installation—7.5L Engine 


Nh 


; Removal 
1. 


Discharge refrigerant from system following 
recommended service procedures and safety 
precautions in Section 36-30, Air Conditioning 


General Service. 
Disconnect connector from clutch field coil. 


Remove retaining bolts from compressor manifolds 
and remove refrigerant lines. Plug refrigerant lines 





BASIC. .. ; 
PART NO. | ary. 


. §6192-S2 
* 6B209 _ 
19D629 
~ 198890 
- N606572-S2_ 
N801206-S2 : 
Bo BER ae a S* “OR 
; 3C€718 
— .  3A674 
TING STUD PIA ENGINE 
(ee. ee 19E708 
N800199-58M 
~~ 30673 . 
382802-S2 
. 56776-S2 
- 56576-S2 


—-_ Me LR nw wm — 
mn . : 


4 


> BBR eH W—: 


*" G@L 3183-4 
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DISCHARGE LINE 
-19972- 


a « 
1) 
d 


* BOLTS (P..A.) 
COMPRESSOR ASSY 


FRONT OF 
: VEHICLE 


and compressor ports to prevent entrance of dirt - 


and moisture. Refer to Fig. 37. 
4. Loosen pivot bolt and adjusting bolts. 


5. Remove drive belt from compressor pulley and 


- position out of the way. 


6. Remove five bolts retaining compressor to” 


_ brackets and remove compressor from vehicle. 


installation 


1. ‘If a new servicé replacement compressor is being 

' installed, remove aren plates and pour 120ml 
(four fluid ounces) of refrigerant oil from 
‘compressor through compressor ports. 


_2. Transfer clutch components to new compressor. 
Refer to Section: 36-37, FX-15 Compressor and 
Clutch. | — Pa ud | 
3. Position compressor to mounting brackets. 


Install retaining bolts. 


> 


5. Position compressor manifolds. over compressor 
_ ports and start retaining bolts. Tighten bolts to 
17-23 N-m (13-17 ft-lb). | 


_ Alr Conditioning System 


FIG. 36 FX-15 Compressor Installation—5.0L and 5.8L Engines | 


SUCTION LINE 
-19N617- 


COMPRESSOR AND 
CLUTCH ASSY 
D629- 


CAP ASSY 
-19D702- 





= ~ CAUTION: Be sure the bolts are not cross- 


threaded before tightening. Do not over tighten 
the bolts or the aluminum threads may become | 
stripped. | _ 


6. Connect clutch coil electrical connector. 


7, Install drive belt on compressor drive pulley and. - 


‘adjust belt tension to specification. Refer to — 
' Section 27-06, Accessory Drive Belt Service. _ 


8.- Leak test, evacuate and charge system. Refer to 


Section 36-30, Air Conditioning General Service. 


9. Check compressor for proper operation. 
10. Remove fender cover and close hood. — 


Compressor Clutch and Field Coll | 


Refer to Section 36-36 and 36-34 for information on 
the FX-15 and 6E171 compressor and clutch assembly. 


-Heater Hose and A/C Line Routing 


Figures 38 through 42 illustrate heater hose and A/C 
line routing for the 4.9L (300 CID), 5.0L (302 CID), 5.8L 
(351 CID), 7.5L (460 CID) gasoline engines and 7.3L — 


_ (447 CID) diesel engine. 
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BA 


LG 


Dvn. 


ay 








VIEW IN DIRECTION 
OF ARROW A 


A/C 
#1A(3.515) 


ALT 


vP 
PIS: 
WR 


lag 


#1-(2.835] - 


#2-(3.535] 
 #3-[4.235] 





F.F.O.B. 





- SEE VIEW | 
A 
_ — ; BASIC FOE gs Wee 
ITEM NO. PARTNAME = 0°) 2° * gh age -. PART NO. QTY. 
- 1 DIESEL ENGINE ASSY. (7.3L) et - 6007 - 1 
Di" P/S PUMP MOUNTING BRACKET - 4 St 3A732 1 
3  -!  P/SPUMPASSY.”. 0. ; * 3A674. eee: 
40 BOLT (3A732 TO 19D624) ee 383721-S2 gel 
5: A/C CLUTCH & COMPRESSOR ASSY. ae 19D629 e. 
6 A/C COMPRESSOR FRONT BRACE ~~ ©... 7 2” 190896 4 
7 SCREW (190896 TO 19D629)_ —si. : N801179-S2 3 
8 SCREW (19D897 TO 19D629) N801179-S2_. 2 
9g A/C COMPRESSOR MOUNTING BRACKET : 190624 A 
10 SCREW (19D624 TO-ENGINE) 377379-S2 2 
11 SCREW (190896 TO 19D897) 389706-S2 1 
12 SCREW (19D896 TO 190624) 377379-S2 4 
13. . SCREW (19D897 TO 190624) _ 377379-S2 1 
14 SCREW (190896, 3C511 & 190624 TO ENGINE) - 389569-S2 1 
1 


18 A/C COMPRESSOR REAR BRACE : 19D897 © CCL 3185-A 


FIG. 37 6E171 Compressor Installation—7.3L Diesel Engine 
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" VACUUM HOSE IS ROUTED 
OVER ACCELERATOR CABLE 


INTAKE MANIFOLD 







VACUUM FITTING a gee : 
| , 7 . 7 VACUUM HOSE | WIRING ASSY 
~LCL a | Va -381377-S380D- 12A581- 
WIRING ASSY «gf 
(JUMPER) 


-19D887- 






MANIFOLD & / 
TUBE ASSY FJ 








BOLTS (PLA) ° 

COMPRESSOR ASSY: 
CAP ASSY 
-19D702- 


CONDENSER ASSY | 
-19710- 


COMPRESSOR &. 


~ CLUTCH ASSY 
-19D629-: 


FIG. 38 Heater Hose and A/C Line Routing—4.9L Engine 


S 2:5 : : bs ~ 
y . ss FRONT OF 
7 ae / VEHICLE 


“e5 





MANIFOLD & | 
TUBE ASSY 
-19D736- 


CCL 3204-A 
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€ 


EVAPORATOR 
TO COMPRESSOR 
HOSE ASSY 

-19N617- 


SCREW 
-N805113-S55X- 


: (2REQ’D) ON er nae COMPRESSOR MANIFOLD 
-N805113-S100- © . NA a egy iF 
(2 REQ’D). al dee _ AND TUBE ASS 


COMPRESSOR TO . 
- CONDENSER TUBE 
' ASSY | 
ae Sion: SY 7 : -19972- 
: -S100. ~" - CONDENSER T 
(4 REQ’D) a | EVAPORATOR 
> & eo LIQUID LINE 


®, 
Cr 


AIC COMPRESSOR AND CLUTCH ASSY 
ae -190620- 


~ CLUTCH CYCLING . 
PRESSURE SWITCH 
(REF.) . HEATER HOSE 
-18C266- 


FRONT OF :_ 
VEHICLE | 


FIG. 39 Heater Hose and A/C Line Routing—5.0L Engine 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 
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ae aaa a ee 








- SCREW 








“a : EVAPORATOR 
| | -N805113-S556- "TO COMPRESSOR 
| (2 REQ’O) . . HOSE ASSY 
CLIP | | | EU | -19N617- 
-  -805113-S100- = et a | 
mx] 
— cm 


- (2REQ‘D) —— 
. wo <i 





- COMPRESSOR TO. - 
CONDENSER TUBE ASSY 
ig -19972- 







HOSE CLAMP 
-390761-S100- 
(4 REQ’D) 


“A/C COMPRESSOR 

wero 

. CLUTCH ASSY 
-190629- 


HEATER HOSE — 


-18C266- : 
pee. | | FRONT OF 
-CONDENSERTO | | a. VEHICLE 
EVAPORATOR is : : 
LIQUID LINE © |. 


-19N651- 


ee | ACCUMULATOR/ORIER ASSY ~ 
HOSE CLAMP _ " NK 

-390761-S100- 
(4 REQ’D) 






EVAPORATOR: _— 
ASSY 
-19850- 


ENGINE 
VACUUM SUPPLY NES 
RESERVOIR ~  -\ (HEATER HOSE 
- (REF) | — e  -18C266- 
. VIEWA my a 
HEATER HOSE ROUTING FOR VEHICLE. 
WITH 0/8500 GVW RATING __. 


CCL 3206-A 


FIG. 40 Heater Hose and A/C Line Routing—5.8L Engine 
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INTAKE MANIFOLD © VACUUM HOSE !S ROUTED 
VACUUM FITTING | OVER ACCELERATOR CABLE 






_ {VACUUM HOSE 
-381377-S380D- 


WIRING ASSY 
-12A581- 
BOLTS (P.1.A.) 
| COMPRESSOR ASSY . 


MANIFOLD & 
-TUBE ASSY 
-19D734- 


CAP ASSY 
-19D702- 


JBC 


. ys a 
K<AG| ste | CLUTCH ASSY | 
3 | | -19D629- 


' FRONT OF 
VEHICLE 


4 PART OFT : 
| “7 '  '" CONDENSER ASSY ee 
7 a, ee 190734. 


FIG. 41 Heater Hose and A/C Line Routing—7.5L Engine 
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36-65-40 + Air Conditioning System | 36-65-40 


~ VACUUM HOSE IS ROUTED 
- OVER ACCELERATOR CABLE 






















VACUUM HOSE ' 
J -381377-S380D- 
WIRING ASSY 
-12A581-. : 
WIRING ASSY 
- -190887- MANIFOLD & 
- : TUBE ASSY. 
SJ LL -19D734-_ 
ee yy Pkg S4 om "CAP ASSY 
os 3 ar 7 a | ©). -19D702- 


SEE VIEW A 


oa 


INTAKE MANIFOLD 
VACUUM FITTING 








CLUTCH ASSY 
, -19D629- 





~ .] VACUUM HOSE 
-381377-S380D- 









a i MANIFOLD & 
FRONT OF © . FRONT OF. : TUBE ASSY 
VEHICLE Rg VEHICLE CONDENSER ASSY _ 719D734- 


-19710- 


FIG. 42 Heater Hose and A/C Line Routing—7.3L Diesel Engine 
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_ SPECIFICATIONS 
’ ELECTRICAL 


Protective Device 


Blower Motor 
Current Draw 
(Amps and Voltage) 


Magnetic Clutch 


Current Draw — Approximately 3.75 Amps @ 


illumination 
Control Assembly 


REFRIGERANT 
Cycling Clutch Control 
De-Icing Switch . 


System Protection 
High Pressure Relief Valve 


Capacity (Front System Only) __ 


(Front and Auxiliary System) 


Type 
Refrigerant 12 (R-12) 
ESA-M17B2A 


35 Amp. Fuse 
Thermal Limiter in Blower Resistor 


Air Conditioning System 


in Fuse Panel 


Circuit (Integral with Resistor) 


Blower Speed Amps Volts 
Low "  . 6.0 5 
Med. Low 8.0 - 7 
Med. High 15.0 10 

High | 25.0 (12.8 


12.8 Volts. 


One ICP-161 Bulb 





Close | 42°F 


Open. 28°F 


Opens 3103kPa 
(450 psi) 


3-1/2 Lbs. Plus 1/4 Lb. MinusO - 


56 Oz. Plus 4 Oz. Minus 0 
1.588 Kg. Plus .113 Kg. Minus O 


4-1/4 Lbs. Plus 1/4 Lb. Minus 0 
68 Oz. Plus 4 Oz. Minus 0 
1:928 Kg. Plus .113 Kg. Minus 0 


Dichlorodifluoromethane CCL2F2 
Ford D4AZ-19B519-A 
Motorcraft YN1-A 14 Oz. Can 
YN-7 30 Lb:.Container 








The fuse panel is located on the dash panel in 
passenger compartment left of steering column. 


| 3 inch 


ett Description — : 


_ SPECIAL SERVICE.TOOLS : st, oe 
[Number | Motorcraft | 
T63L-8620-A | YT- 


_| Heater Control Cable Disconnect | T83P-18532- — 
‘Tool , 

“Spring Lock Coupling Tool — 

/2inch "1 181P-19623- 

* ; ‘ ‘| G2 : 

- 5/8 inch , T83P-19623-C 

: 3/8 inch 


T81P-19623- ° 
G1 
T85L-19623-A 
D81L-19703-A | YT-354 
| D87P-19703-A 


| Service Access Adapter. 


Fixed Orifice Tube Remover/ 





| T83L-19990-A 


Replacer = 
Broken Orifice Tube Remover/ _ T83L-19990-B 


Safety Shield Goggles . 


Electronic Leak Detector 
_ | Manifold Gauge Set 


Vacuum Tester | 































‘TORQUE LIMITS 7a ee 


Suction Hose to Evaporator.Core ~ 
Liquid Line to Expansion Valve ~ 
Heater Hose Clamps 
Condenser to Mounting Bracket 
Condenser Mounting Bracket to 
- Radiator Support - 
_ Compressor to Bracket . 
Compressor Bracket to Support to 
Engine (4.9L) | 
Compressor Adjusting Bracket to 
_ Support Bracket (4.9L) | 
Compressor Bracket to Engine (8-Cylinder) 
Idler Pulley to Bracket (8-Cylinder) 
Compressor Brace to Engine 
Compressor Brace to Compressor 
Evaporator Case to Dash Panel 
Plenum to Evaporator Case 
Temperature Cable | 
To Bracket at Evaporator Case 
To Cointrol Assembly 
Defrost Nozzle to Instrument 
Panel Opening 
Control! Assembly to Support Bracket 
Control Support Bracket to Instrument Panel} 
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Side-Mounted Auxiliary A/C and/or Heater Systems | 


36-70-1 





SECTION 36- 70 Side- Mounted Auxiliary A/C and/or 
: Heater Systems — ee 





SUBJECT 


PAGE 
DESCRIPTION | 
Auxiliary A/C-Heater Cover necemply ites 36-70-4 
Control Assembly ........ ainlarar atta Grecerernes oce's 36-70-1 
: Expansion Valve .................. eee eees 36°70-3 
- Function Selector (LOVGl. 260 cote sees ees 36-70-1 
Registers ............... axe diasaerateGradeve dw 36-70-4 
DIAGNOSIS AND TESTING : ye. | 
Blower Motor Current Draw Test .......... 36-70-4 
. Blower Motor Voltage Test ........ eeewess 36-70-4 
Refrigerant System ........ cs ehace' ae eeeecee. 36-70-6 
Test Procedure .......cccccesccvcensccees , 36-70-4. 
Vacuum System Tests .............2es000. 36-70-6 
REMOVAL AND INSTALLATION 
’ Auxiliary Duct and Trim Panel - 
eee ee ee ee ee ae bl 


_ SUBJECT - PAGE 
REMOVAL AND INSTALLATION (Cont'd) - 
' Auxiliary Duct Assembly ................,.. 36-70-6 
Auxiliary Evaporator Core Assembly ...... 36-70-13 
Auxiliary Heater. and/or Air Conditioner 
“ASSOMDIY 20.068 ee hwA de ede ci were ee eles 36-70-7 
Auxiliary Heater and/or Air Conditioner 
‘Cover Assembly ............ giesehewoern’ 36-70-6 
Auxiliary Heater Core and Seal a 
-Assembly ...........cc cece ecu cee cccees 36-70-6 
_~ Expansion Valve ............ ouhoaen satesnaen 36-70-13 
Refrigerant Lines and Heater Hoses ...... 36-70-14 
- Resistor Assembly .............00cceeceees 36-70-7 
Super Club Wagon ........-..ccsceecenees 36-70-6 
SPECIFICATIONS ........ ie aweeene aaa 36-70-23 | 


VEHICLE APPLICATION .............. eee es 36-70-1° 





VEHICLE APPLICATION 
E-150 Through E-350. 


DESCRIPTION 


An auxiliary climate control evi is available as an 
option that can be used in combination with some of the 
main climate control system. The chart in Fig. 1 lists the 
main and auxiliary system applications. 


The auxiliary system is available as a combination air 


conditioning and heating system if the main system has | 


the same combination. Fig. 2 illustrates the components 
of a typical auxiliary air conditioning and heating system. 


The interior components of the system are mounted 
on the LH side of the vehicle, between the side windows 
and floorpan and rearward of the driver's seat. All 
components, including the blower motor and wheel, 
resistor, wiring grommet and seal, A/C core and seal, 
heater core and seal, and expansion valve, are 
serviceable from the inside of the vehicle. 


BODY STYLE 
3 BASE SYS. | AUX. ese BASE SYS. | AUX. mee 


x 

x 

».4 
NOTES: 


(1) NOT AVAILABLE ON VEHICLES WITH A 124’’ WHEELBASE 
WITH P205 TIRES 


REG. CARGO VAN 
SUPER CARGO VAN 
REG. WINDOW VAN 
SUPER WINDOW VAN 
REG. CLUB WAGON 
SUPER CLUB WAGON | 


Q@) NOT AVAILABLE-ON CLUB-WAGONS WITH BASE TRIM | 


CCL 3004-A 


FIG. 1 Main: and Auxiliary Climate Control System 
Applications 





To remove any of the components, it is necessary to 
remove the auxiliary A/C-heater cover assembly and 
the first bench seat on vehicles so equipped. To service 
the heater and/or air conditioner as an assembly, it is 
also necessary to remove the LH side window garnish 
moulding and loosen the forward portion of the auxiliary 
duct assembly. The duct assembly is attached to the 
side of the body with ten screws. 


Control Assembly 


Fig. 3 illustrates the type of control assembly that 
would be installed when: 1) the vehicle is equipped with 
an A/C-heater system or 2) equipped with a heater only 
system. From the location of the control in the 
instrument panel, the driver and front seat passenger 
have access to the function and temperature levers in 
the main system, as well as to the separate switches 
that control blower motor speeds in ‘the. main and 
auxiliary units. 


The auxiliary blower switch provides four operating 
speeds (HIGH, MEDIUM HIGH, MEDIUM LOW, and 
LOW) plus an OFF position. This switch is located near 
the right edge of the control assembly. The auxiliary 
blower switch will not function in any of its operating 
positions unless the function selector lever in the main 
system is in a position other than OFF. 


Function Selector Lever 


In addition to using the thumbwheel louver control in 
the four (of five) rearward auxiliary duct registers, the 
rear seat passengers can adjust airflow with a 3-position 
function selector lever. Refer to Fig. 4. 


As shown, a door operated by the lever can be set 
fully forward to direct all airflow to the four rear duct 
registers. (The forward duct register is located ahead of 
the function lever. As a result, it is not affected by lever 
position.) With the door in the middle position, airflow is 
directed in approximately equal quantities to the duct .. 
register and floor outlets. With the door in the fully 
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_ AUX A/C - HEATER BLOWER MOTOR -- 


BLOWER MOTOR ASSEMBLY 
-' -19805- - 


Z 


aN 


ox 
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AIC, 
COMPRESSOR 
wot 9D629- 


\) 
Ks 
obey, 
eee 
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4% 
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FRONT VIEW OF AIC - HEATER CONTROL ASSEMBLY 
WITH MAIN & AUXILIARY BLOWER SWITCHES 


FUNCTION LEVER - AIR DISCHARGED TO PASSENGER COMPARTMENT 
o POSITION | 


MAIN SYSTEM(1) ss AUXILIARY SYSTEM OnE 


ae INACTIVE - NO BLOWER OPERATION | INACTIVE - NO BLOWER OPERATION 
RECIRCULATED AIR TO 
MAX A/C INSTRUMENT PANEL REGISTERS 
NORM A/C. OUTSIDE AIR TO 
VENT INSTRUMENT PANEL REGISTERS ee. 
FLOOR OUTSIDE AIR TO FLOOR OUTLETS RECIRCULATED AIR THROUGH 
WITH BLEED TO DEFROSTERS _ AUXILIARY DUCTS 
OUTSIDE AIR TO FLOOR OUTLETS 
_ AND DEFROSTERS : 


. DEFROST ~ OUTSIDE AIR TO DEFROSTERS : 


() TEMPERATURE BLEND DOOR @ DIRECTION OF AIRFLOW TO 

POSITION WILL DETERMINE AIR REGISTERS, FLOOR OUTLETS OR 

TEMPERATURE IN ALL FUNCTION BOTH DEPENDS UPON POSITION 

SELECTOR LEVER POSITIONS. OF AUXILIARY SYSTEM 3-POSITION 
i aa ae -FUNCTION SELECTOR LEVER. 
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FRONT VIEW .OF HEATER ONLY CONTROL ASSEMBLY 
WITH MAIN & AUXILIARY BLOWER SWITCHES — 


.. CCL 3026:A- 


FIG. 3. edd contro! Assembly 


rearward ‘position all air is directed through the floor 
outlets. — 


Expansion. Valve. 


The expansion valve automatically regulates the flow’ 
of refrigerant into the evaporator, and is the dividing 
point in the system between high and Ow enone 
refrigerant. Refer to Fig. 5. 


The temperature sensing bulb, clamped to the 


suction. (outlet) tube on the evaporator, measures the 


temperature of the refrigerant in the suction tube and 
transmits the temperature variation to the expansion 


. valve. -This. temperature variation regulates the- 


refrigerant (R-12) flow to the core. When the bulb 
senses a high temperature, the valve. opens and floods 
refrigerant through the evaporator core. When the bulb 
senses a low temperature, the valve starts closing to 


~snut off the refrigerant to the evaporator core. 
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REGISTERS — 


42 FIG. 4 Auxiliary A/C-Heater Function Selector Lever 


Auxiliary A/C-Heater Cover Assembly 


The cover assembly is. attached to the body: with 
. sixteen screws on both van and club wagon vehicles. 


On vehicles so equipped, the first bench seat must be 
removed to service the cover assembly. The auxiliary 
- duct assembly must be installed prior to nee the 
cover assembly. . Refer to Fig. 6. 


“On vehicles not: ‘equipped. with. an auxiliary A/C- 
heater duct assembly. a register assembly is attached 
to the discharge opening as. Shown in Fig. (a 


To remove the auxiliary A/C-heater duct it is 
necessary to remove the-cover assembly, LH body side . 
window garnish moulding, and the first two bench seats . 


on vehicles so equipped. The duct assembly is attached 


_ to the body by fifteen screws on club wagon vehicles,” 
seven screws on van vehicles and tone: Screws on ‘Super : 


Wagon vehicles. 


_-To access the function selector lever and door for 


— service, it is necessary to remove the auxiliary duct 


assembly from the vehicle, and the duct outer panel 
from the duct inner panel. 


Registers . 


“The five register assemblies can be adjusted to direct 


air as desired (Fig. 8).. The register louvers can be 


closed to block most of the airflow. The forward register 


~ assembly can be rotated to totally block the airflow. To. 


remove the register, pry on the end pivot with a thin 
blade to separate the pivot from the pivot hole and pull 
_ the barrel assembly from the register housing. The pivot 
ends. of the barrels may have different sizes to conte 
register postion when installed. od 


Side-Mounted Auxiliary A/C and/or Heater. Systems 
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_ + AIR ELOW SPLIT. 
. BETWEEN FLOOR AND 
REGISTER OUTLETS 


mot. AIR FLOWTO © bo. 
"REGISTER OUTLETS. 02. 


So we, IRFLOW ... 
TO FLOOR OUTLETS. 


L2159-2c. | 





: DIAGNOSIS AND TESTING | 
- Blower Motor Voltage Test 


All: auxiliary system blower motor electrical circuits. 


. use ground side switching to control:the blower motor’ 
_ speed: When performing blower motor voltage tests on. : 
a system using ground. side switching, the voltage’ 
» reading -must be taken at.the ground side ‘of the motor’ 

: (between. -the. motor and: the . resistor “assembly, | 
_ otherwise the voted? reading | will: be oy voltage. - 


- Test Procedure © CO oe. as | 
ae Insert probes of voltmeter into wire s heles of Siewer 


- motor hardshell connectors. and: make contact with aa 
wire terminals. : . 


2: -Measure_ voltage ‘drop: across motor. | 


3... With: engine running (battery voltage approximately : 


14.2 volts), the voltage reading should be within 

the range specified for each switch position (Figs. . 

9 and 11). Connectors for the heater and/or A/C 
. system are shown in Figs. 10 and ee : 


Blower Motor Current Draw Test - 


1. Separate the blower motor ground (black) wire 


from blower motor. resistor. 


2. - Connect positive (+) ammeter lead ‘to female | 
* spade connector on motor wire, and negative a - 
ammeter lead to blower motor resistor. a 


3. With a fully: charged battery, operate blower in 

" . each switch position. and record current draw 

(amps). The current draw for each switch position 

. should approximate the values shown i in the charts 
_in Figs. 9° and 11. 2 
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AUXILIARY HEATER 
INLET HOSE. 
- 188402 - 


EXPANSION VALVE 
- 19849 - 










SUCTION 
* ACCUMULATOR/DRIER 











| = TO EVAPORATOR 
EVAPORATOR TO pe fol TUBE ASSY 
«COMPRESSOR . | My Hy - 19835 - 
- HOSE ASSY . 2 7 
ON Gta - CCL-3006-A 





FIG. 5 Expansion Valve 
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SCREW-55962-S47 (5 REQUIRED) | SCREW-380651-S9 


(11 REQUIRED) 


COVER ASSEMBLY —19A612 


AUXILIARY OUCT AND 
TRIM PANEL ASSEMBLY —- 180283 


—13648-18 





FIG. 6 Auxiliary Scale Cover—Removal and | 
_ Installation 


Vacuum System. Tests 


Vacuum is used to control water valve operation. Refer 
to Section 36-65 E-150—E-350 Air oe Bee 
for vacuum system test procedure. 


Refrigerant | System 


' Refer to the refrigerant system tests in Section 36-65 E- 
150—E-350 Air. Conditioning Sysiom 10 refrigerant 
eyetem diagnosis. — ve 


REMOVAL AND INSTALLATION 


Auxiliary Heater and/or Air Conditioner 
Cover Assembly 


Removal and Installation — 
1. Remove first bench seat, if SO equipped. 


2. Remove auxiliary heater and/or air conditioner 
cover assembly attaching screws and remove 
cover (Fig. 6). | 


3. To install, position cover decenbly to body side 
: Panel and install attaching screws. 


4. Install bench seat, if removed. Tighten retaining 
bolts 34-61 N-m (25- 45 ft-lb). 


Auxiliary Duct and Trim Panel Assembly 


The installation of the auxiliary duct and trim panel 
assembly is shown in Fig. 13. The auxiliary heater and/ 
or air conditioner cover assembly must be removed 
before removing the auxiliary duct and trim panel 
assembly. | 





oe | 


REGISTER ye _ EVAPORATOR 
ASSEMBLY , ie COVER - 
| | ASSEMBLY 
19A612 . 


RETAINER 
18A395 


(2 REQ’D) .. 


" INSTALLATION OF REGISTER 
ASSEMBLY FOR 
. VEHICLES WITHOUT AUXILIARY HEATER 
_ + AIR CONDITIONER DUCT ASSEMBLY 
VIEW A ; 


FIG. 7 Register Assembly—Removal and Installation 


Auxiliary Duct Assembly . 


Super Club Wagon. 


To service the auxiliary duct ascaiibly: the auxiliary 


heater and/or air conditioner cover assembly (Fig. 6), 


the auxiliary duct and trim panel assembly (Fig. 13) and 
the rear trim panel must be removed. Refer to Fig. -14 


for installation of the auxiliary duct assembly. 


Auxiliary Heater Core and Seal Assembly — 
Removal | | - 
1. Remove first bench seat, if so equipped. 


-. 2. Remove auxiliary heater and/or air conditioner 


cover attaching screws (Fig. 6), and remove cover. | 


.3. | Remove and discard strap retaining heater core in 


auxiliary system case. 


‘4. Remove heater hoses from auxiliary heater core 


(two clamps),. and plug hoses with suitable 
15.875mm (5/8-inch) plugs. 


Disengage wire assembly from heater core seal. 


6. Slide the heater core and seal assembly out of 
_ housing slot. Refer Fig. 15. | 
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| Installation ~ 


“Ns 


2. 
3. 


Position wire assembly to one side and slide heater 
core and seal assembly into housing slot. 


Remove plugs from heater hose. 


Install heater hoses on heater core tubes (two _ 
~ Clamps). 


Fill cooling system to specification and check.for — 
coolant leaks. Refer to Section 27-02 for cooing . 


system service procedures. 


Install a new strap to retain: heater core in case _ 


assembly. 


Install auxiliary heater and/or air soncitioner cover 
(Fig. 6). | 


. _ Install bench ‘seat, if so eauineed: Tighten retaining : 


bolts to 34-61 N-m (25-45 ft-lb) 


Resistor Assembly 


1. 


Removal , 

1. Remove first bench seat, if: SO equipped. 

2. Remove auxiliary heater and/or air conditioner 
cover retaining screws and remove cover (fig.. 6). 

3. Disconnect wiring connectors from resistor 
~assembly (Fig. 15). 7 

4. Remove two resistor retaining Screws and remove | 

resistor assembly. | 
Installation | 


Position resistor to housing ‘and install ‘two 
retaining SCrews. 


COVER ASSY. 


FIG. 8 Registers 


Side-Mounted Auxiliary A/C and/or Heater a bbilllek 


aa 


36-70-7. . 


Connect wiring connectors to resistor assembly — 
(Fig. 15). 


Hold auxiliary unit cover in oaks and check 


operation of blower at each blower speed. DO- . 


NOT touch resistor during or after operation of - 


- blower motor. 


Install ee heater and/or 2 air conditioner cover: 
(Fig. 6 2 


Install bench seat, if so Baie ed tighten retaining 


bolts to 34-61 N-m (25-45 ft-lb). 


Auxiliary Heater and/or Air Conditioner 


'- Assembly — 


Removal 


1, 
2. 
3. 


Discharge refrigerant from A/C Susion2 if an 


- auxiliary A/C is installed. 


Remove first.-bench seat, if so equipped. 


‘Remove auxiliary heater and/or air conditioner 


cover retaining screws and remove cover (Fig. 6).. 
Disconnect heater hoses from heater core tubes _ 


- and plug hoses with suitable 15.875mm (5/8-inch) 


plugs. Plug heater core mee to prevent coolant | 


Z spill during removal. . 
Using a ‘backup wrench’ to: prevent component 


damage, disconnect liquid: line from expansion — 
valve, and suction line from i core. au 
equipped with auxiliary. A/C). : 


: Cap lines and fittings: to prevent: entrance: of Girt 


and moisture into refrigerant sae 


 £2161-2€ 
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- °° HEATER WIRING DIAGRAM. 
| = - MAIN AND AUXILARY SYSTEMS. 
FUSE . - 
BLOCK ‘ é 
rca 
i ic | 753 
ee baat FUSE LINK . 


FUNCTION 
SELECTOR 
SWITCH | 


BLOWER 
RESISTORS 


~MAIN BLOWER SWITCH 


’ TERMINAL CONTINUITY 
CONNECTIONS”. 


CURRENT DRAW} |. 
AMPS | VOLTS , 


— SPEED 





“AUXILIARY BLOWER ‘SWITCH 


CURRENT DRAW] | 
BLOWER SPEED} TERMINAL CONTINUITY 








S7]}BK S205 












CONNECTIONS"* 

ie : 
aa a ees Te ee 
a ee 


-(*% , Common Terminal- 20 
(**) Common Terminal-1, 


~ AUXILIARY 
BLOWER 
SWITCH 


BK" 


FIG. 9 Main and Auxiliary Blower Wiring Diagram 










C1116 
FRONT 
BLOWER 
|-SWITCH 
we _ 
BK/Y 
C1104 269 
BLIR 
C1104 . gr 
“BK/O 
C1104: pees 
~ RIBK 
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‘FROM JUNCTION 
BLOCK OR 
AUXILIARY 

BATTERY RELAY 


753 


















AUXILIARY 
BLOWER. 
RELAY 


FUSE 
LINK: - 
18 GA. WHITE 







” AUXILIARY 
' BLOWER 
* “* MOTOR 


- 


. C1106 
AUXILIARY HEATER 
BLOWER — 
MOTOR. 
RESISTOR 
C1106 


270| BK/Y 





THERMAL = ©1108_ 
LIMITER 
- C1105 


270 ok 

€ -BK/Y a 
C1105 26961108 

€ BL/R C 3 


~BK/O 
C1105 568 C1106 

' AUXILIARY 
BLOWER 


~ R/BK 
RESISTORS 


CCL 3007-A 
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MOTOR . SWITCH _ eons " MOTOR BLOWER 
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+e . . eu 268 R/BK 
269 BL/R 269 BUR |. - 270 BK/Y 
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879 BK/O 


268 RIBK — ur eS 
269 BL/R a 

57 BK : ‘ 

: 270 BKIY | 















USED FOR AUXILIARY BLOWER. 
(AUXILIARY A/C OR HEATER) © 


| . 268 RIBK —a 268 R/BK soe BLOWER MOTOR 
IN ENGINE COMPARTMENT 270 BKIY7 970 Bk/y | THEATER lo 19949 
__ LEFT SIDE Re) a ig ONLY) * 270 BKLY 
“ON DASH PANEL , ees S ; PART-OF 
mae - ae ge 49949 
NOTE: ONE REALY (INBOARD) : attss Wee HARNESS (1) 
884 Y O— 884 Y ~ 


"INSIDE VEHICLE, UNDER 
- AUX-BLOWER COVER 


NOTE: (1) THIS HARNESS 
USED ONLY IF VEHICLE 
HAS AUXILIARY HEATER 


BEHIND INSTRUMENT PANEL 
CENTER OF VEHICLE - 

















" UNDER BODY, ABOVE LEFT 
FRAME RAIL, FORWARD OF _ 
AUXILIARY BLOWER ASSEMBLY - 


ANOTHER:RELAY (OUTBOARD) _ 
USED FOR STANDARD BLOWER. 






















C1110 cm c1113 C1116 PART OF 
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PART OF 19949 PART OF PART OF - | PART OF < PART OF I. HEARSE HAnNEge 
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HARNESS” HARNESS | WITCH 
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UNDER INSTRUMENT PANEL 
‘ON CONTROL ASSEMBLY 


- BEHIND INSTRUMENT PANEL 
RIGHT OF COLUMN 


"INSIDE VEHICLE, UNDER 
AUX BLOWER ‘COVER 











- BEHIND INSTRUMENT PANEL 
RIGHT SIDE NEAR PLENUM ~ 

































































MOTOR 


C17 - PART OF C1118 PARTOF — | C1164 PART OF | .C1167 _ PART OF HARNESS 
'19A885 HARNESS 194885 HARNESS |. ns 2 HARNESS - - 14401 - 
TO . ‘ - 14A464 - 
TO FUNCTION ae | . 
‘BLOWER ° SELECTOR 2-CIRCUIT CONNECTOR 0500: 14489- AB 
MOTOR. SWITCH . + ? 

RESISTOR | 1 10 

(FRONT A/C) 
, 348 mute on iW : Ger BLOWER 
753 YIR 








268 RIBK 
-S7BK 
270 BK/Y . 
“N—2698L 
PART OF 


{eP—o  ——s Blower. | © 


- MOTOR - | - 





BEHIND INSTRUMENT PANEL 


BET. MAIN BLOWER MOTOR © 
‘CENTER OF VEHICLE : AND 













BLOWER RESISTORS 






BET. AUX. BLOWER RELAY ° 
AND AUX BLOWER MOTOR 


SEE EVTM 
“MANUAL -: 






BEHIND INSTRUMENT PANEL 
RIGHT OF COLUMN | 













CCL a008:-A . 
FIG. 10 Main and Auxiliary Blower Wiring Connectors 


7. Working under vehicle, disconnect blower motor 4A “Working under vehicle, route blower motor wires 
; wires at connectors and eee wiring harness —§ ~—_—i through = support strap and connect wires at 
from retaining strap. | 4 _ harness connectors. : 


8. Remove case assembly: retaining Screws (Fig. 16). 5. Remove plugs from heater hoses. 


_Then, lift case assembly, disengage wiring harness ___. 6. Connect heater hoses to heater core, if e | 

6. quipped 
grommet from: floor seal, and EeMmONY ese with an auxiliary. heater. Tighten hose clamps only 
_ assembly from vehicle. | to 14-20 N: m (1 2-18 in- -Ib).. 


Installation a re | | _7. ~ Ifequipped with an auxiliary air eonaiioner remove 
1. Ensure that all seals are in n place on bottom ofcase. - caps. from refrigerant lines...Then, connect 
assembly. Place case assembly near. installed refrigerant lines to expansion valve and evaporator 
position and route wire harness through floor seal. core. Use new O-rings lubricated with clean 
Seat harness grommet in floor seal. ~~ - . refrigerant-oil. Tighten all fittings using a backup 
Be pean j , ee a Pe wrench to prevent component damage. 
osition case assembly over floor seal, refrigerant _ 8. Fill coolin 
. g system to specification and check for 
Whee: and peates hoses, and to body side. ~ coolant leaks (if.equipped with an auxiliary heater). 
3. Install case assembly attaching screws (Fig. 16). Refer to Section 27-02, Cooling System Service. 
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FIG. 11 A/C-Heater Main-and Auxiliary Blower Wiring Diagram 
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FIG. 12 A/C-Heater Main and Auxiliary Blower Wiring Connectors 
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FIG. 14 Super Club Wagon Auxiliary Duct Assembly 
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FIG. 


40. 


41. 


RESISTOR 
ASSEMBLY 


HEATER CORE AND SEAL, 





15 Heater Core and Resistor 


Leak- test, evacuate and charge refrigerant ocean , 


following recommended Ree if neer 


with auxiliary A/C... 


Install auxiliary heater and/ or air conditioner cover 


; assembly (Fig. 5). 


Install bench seat, if so equipped. Tighten retaining 


. bolts to 34-61.N:m (25- 45 ft-lb). 


Auxiliary Evaporator Core ‘Assembly. 


Removal 


NOTE: Whenever a: ‘eingétant line, expansion valve or | 
evaporator core in the auxiliary system is replaced, it will _ 


_ be necessary to replace the suction eceummnlatet drier 
in the main system. | : 


4. 
2. 


Remove first bench seat, if SO: p eauicoeds, 
‘Remove auxiliary heater: and/or. air éonditioner 


cover assembly ee: ‘SCrews. and remove 
cover assembly (Fig. 6). . 


_ Discharge’ the retagerant system following 


| recommended .service -procedures. ees all 


safety precautions: 


. Using backup - wrenches _ to prevent component - 


damage, disconnect suction line from evaporator 
core and liquid line from expansion valve. Cap all 
open refrigerant line connections to al 


entrance of. dirt and. moisture. 


. Disconnect ‘heater: hoses (if. equipped with - an 
_ auxiliary heater) from auxiliary heater core and plug 
_ hoses with: suitable.15.875mm (5/8-inch) plugs. 


Remove four screws retaining evaporator core and 
mounting bracket to aula case gocenely (Fig. 


17). 


| Remove - evaporator core, expansion valve and > 


core mounting plate from case assembly (Fig. 17). 


If. evaporator core’ is to be. replaced, remove 


expansion valve and mounting Ree. from 


-_ a core. 


1. 


Installation 


Connect expansion valve to evans cist core inlet 
tube using a new O-ring lubricated with clean 
refrigerant oil. Tighten connection to 21-27 N- m 
(15-20 ft-lb) using a backup wrench to prevent . 


_ Component damage. 


Clamp the expansion valve. capiliary bulb to 


- evaporator core outlet tube making sure bulb - 
. makes good contact with outlet tube. Clean both 
surfaces. Wrap capiliary bulb and outlet tube with 
. insulating tape, Motorcraft YZ-1 or equivalent. 


Wrap ends of evaporator core ‘with insulating tape. 


~ Attach mounting. plate to expansion valve end ° 


evaporator core with two: screws. 


- Carefully position evaporator core to case and 


. _ refrigerant lines. Use new O-rings lubricated with © 
~~ clean: refrigerant: oil at. refrigerant- ‘line connections. 


10. 
4 
12, 


13. 


’ Tightén refrigerant line connections; suction line to - 


evaporator core 41-47 N-m (30-35 ft-Ib), liquid line 
to expansion valve 14-20 N-m (10-15 ft-Ib). Use a 
backup wrench to prevent component damage. . 


... Install four screws that -retain evaporator core 


mounting brackets to evaporator case. 


. Remove plugs from heater hoses. 


Connect heater hoses to heater core. Tighten hose 


clamps to 14-20 N-m-: (12-18 in- Hb). DO NOT 
overtighten hose clamps. ag 


Fill radiator to specified level with soolant Refer to 
Section 27-02, Cooling System Service. 


. Leak-test, evacuate and charge the refrigerant 
system following > 


recommended service 
procedures. Observe all safety precautions. 


-Install auxiliary heater and/or air conditioner cover — 


assembly (Fig. 6). 


Install bench seat, if so equipped. Tighten retaining | 
bolts 34-61 N-m (25-45 ft-lb). | 


| _ Expansion Valve : 


Removal 


mb 
me 


». * . 
o 
, is 
3. 


_ Remove first bench seat, if so equipped. 


Remove auxiliary heater” and/or air conditioner | 
cover assembly (Fig. 6). | 


Discharge refrigerant sysieni following 
recommended procedures. | Observe all. sally 
precautions. 


Disconnect liquid line from expansion valve (Fig. 
16). Use a backup wrench to Prevent entrance of 
dirt and moisture. — 


Remove insulating tape from svaporaict see 
outlet tube. Then, remove clamp and expansion’ 


- valve capilialy bulb from outlet. tube i aaa 


core. 


Using a ae wrench, remove expansion valve 
from evaporator core inlet tube. Cap inlet tube if it 
will be Open to aneenrer more than 15 minutes. 


Installation 


1. 


Connect expansion valve to sianoruter core inlet 


tube using a new O-ring lubricated’ with clean 
refrigerant oil. et connection seis fingertight 


at this time. | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


36-70-14 Side-Mounted Auxiliary A/C and/or Heater Systems | . _ ‘36-70-14 | 


SCREW 
385893-S9 
- .. (§ REQ’D) 
| (WAGONS & WINDOW 
VANS ONLY) _ 







AUX. HEATER & A/C ASSY. ; 
- 180283 - 














AUXILIARY HEATER 
INLET HOSE 
- 188402 - 






- 385893-S9 © 
(5, REQ’D) - 
EXPANSION VALVE Sey ee 
- 19849 - SEE VIEW A - . 
: SUCTION | - ' Mec, 7 
~ ACCUMULATOR/DRIER FRONT OF VEHICLE — 
TO EVAPORATOR oa me eer 
TUBE ASSY. } 
-'19835-- : : N on aa sO 
EVAPORATOR TO | weve’ 
COMPRESSOR SEE. VIEW B 
HOSE ASSY. 6 . AUXILARY HEATER . 
- 19N617 - =i “| QUTLET TUBE ASSY. 
2° ae me - 188402 - 
WIRING ASSY. Dr AIS GROMMET | - 
- 19949 - - 18A459 - 
SCREW | _ i r 
MP os. a Oe eS " 387099-S36X a 
FRONT OF VEHICLE Ga? | Oe deat, ee nace or eee 
| FRONT OF VEHICLE Gv © oe! 
Lass A | ep ee a eee ee VIEW B- =” oci-3040-4 


FIG. 16 Auxiliary, A/C-Heater Assembly . 


2. Connect liquid line to. expansion valve using ¢ a new 6. _ Leak- test, evacuate and charge refrigerant: ‘system 


_ O-ring lubricated with clean’ refrigerant oil. _, following recommended. pice eee: Observe ay 
3.. Using -two wrenches, tighten liquid line -to aoe safety precautions. nt 
_ expansion valve fitting to 14-20 N-m (10-15 ft-lb). 7.” «Install auxiliary heater and/or air conditioner cover 
Tighten (paler valve to evaporator core fitting assembly: (Fig. 6). 7 


to 21-27 N-m (15- 20 ft-lb). 


4. Clamp expansion valve capiliary tube bulb to 8: Install first bench: ‘seat, if so equipped. 
evaporator core outlet tube. Clean both surfaces. 


Bulb must make good contact with outlet tube. Refrigerant Lines and Heater: Hoses © 
5. Wrap evaporator core outlet . tube and ipietual: The refrigerant line and heater hose routings for front 


| bs bulb with insulating epee | an apaeed irises are noe in Figs. 16: through 25. 
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RESISTOR 
ASSEMBLY 





_ 12175-1E° 


FIG. 17 Evaporator Core installation 


VACUUM HOSE IS ROUTED 











| OVER ACCELERATOR CABLE 
INTAKE MANIFOLD : | 
VACUUM FITTING | | oe ae | 
——) | As VACUUM HOSE WIRING ASSY | 
PLLA. | is. A Fg at -381377-S380D- *. . pp 120581. 
wena Aah seE a i : t . . 


"WIRING ASSY* ~° fp 
- | (JUMPER), WD ok, FY. 
ISOS Oy FRONT OF 

NS VEHICLE | 


uw. 





MANIFOLD & | 
TUBE ASSY ¢ 
-19D734- 


BOLTS (PLA) 
COMPRESSOR ASSY 


CAP ASSY 
-190702- 





| MANIFOLD & 
) =‘ TUBE ASSY. 
A) { -190734- 


CONDENSER ASSY 
: -19710- 


“COMPRESSOR & 
CLUTCH ASSY p OU OB 
-190629-. CCL 3204-A 


| FIG. 18 Main and Auxiliary A/C-Heater System-Lines and Hoses-Engine Compartment-4.9L (300CiD) Engine 
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EVAPORATOR 
TO COMPRESSOR 
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-19N617- 
SCREW he 
-N805113-S55X- ae 
CLIP - ; (2 REQ’D) i COMPRESSOR MANIFOLD: 
-N805113-S100- . AND TUBE ASSY 
| 
es ao rf RELIEF VALVE geey 








COMPRESSOR TO 
CONDENSER TUBE 






















a ASSY 
HOSE CLAMP ye. yee | 
-390761-S100- - | ¢ 
D) @, CONDENSER le 
hia Pea. | EVAPORATOR 
3. LIQUID LINE Nam 
ey ee (ee S 





71. 





A/C COMPRESSOR AND CLUTCH ASSY 


-190629- _ 








CLUTCH CYCLING 
PRESSURE SWITCH 







| (REF) ==. HEATER HOSE 
mrs eae “.18C266- 
- FRONT OF 


VEHICLE 


‘ ‘ 20% : 
: é ‘ at 
. “ 
- . . 
“ee . he 7 
. ¥ . y . - ; 
4 . r ‘ 
‘ : i 
‘) A 
soe oe . aes 


fees | ___. cen 3205-8 
‘FIG. 19 Main and Auxiliary A/C-Heater System-Lines and Hoses-Engine: Compartment 5.0L (302 CID) Engine 
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| _ SCREW EVAPORATOR’ *- 
7 _o eo TO COMPRESSOR 
| HOSE ASSY 
_CLIP at oe -19N617-. 
-805113-S100- EE a 
(2REQ’D) Sy : a 
| -" COMPRESSORTO 
HOSE CLAMP. CONDENSER TUBE ASSY 
-390761-S100- | 
(4REQ‘D) | 
- A/C COMPRESSOR 
wv “CLUTCH ASSY 
SEE VIEW A UTCH ASSY 





“HEATER HOSE 
--18C266- 


. _ FRONT OF 
CONDENSERTO ~~’ VEHICLE 
EVAPORATOR 
LIQUID LINE 
-19N651- 


L° Seee ACCUMULATOR/ORIER ASSY 
HOSE CLAMP a, 
-390761-S100- 
(4°REQ‘D): 


EVAPORATOR 
- ASSY- 
-19850- 


ENGINE 
VACUUM SUPPLY . ; . 
RESERVOIR -_ HEATER HOSE 
(REF) - -18C266- 
y « VIEW A 
HEATER HOSE ROUTING FOR VEHICLE 
WITH 0/8500 GVW RATING. 





CCL 3206-A 


FIG. 20 Main and Auxiliary A/C-Heater System-Lines and Hoses-Engine Compartment 5.8L (351 CID) Engine 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


36-70-18 7 - Side-Mounted Auxiliary A/C and/or Heater Systems: | ; - (<_ 36-70-18 | 





INTAKE MANIFOLD: . VACUUM HOSE IS ROUTED 
VACUUM FITTING. -° OVER ACCELERATOR CABLE 


_ VACUUM HOSE 
-381377-S380D- 


WIRING ASSY 
-12A581- 

BOLTS (P.1.A)) 

en { COMPRESSOR ASSY . | 


> MANIFOLD & _ 
TUBE ASSY 
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" .19D734- 
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OVER ACCELERATOR CABLE - 
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~ WIRING ASSY 
_- +190887- 








‘MANIFOLD & 
TUBE ASSY 
© -19D734- 


CAP ASSY 
-19D702- 


a a ee | —SEE-WIEW A 


ars es 


INTAKE MANIFOLD: ° 
VACUUM FITTING 





COMPRESSOR & 
CLUTCH ASSY 


VACUUM HOSE . -190629- 


-381377-S380D- 


oN 
S 


~ FRONT OF ‘SS FRONT OF. 
VEHICLE | VEHICLE ‘CONDENSER ASSY 
i | -19710- 


MANIFOLD & 
TUBE ASSY 
:19D734- 






CCL 3208-A . 


| FIG. 22 Main and Auxiliary A/C-Heater System-Lines and Hoses-Engine Compartment-7.5L (460 CID) Engine 
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36-70-20 Side-Mounted Auxiliary A/C and/or Heater Systems ~ 36-70-20 
| VACUUM FITTING ee 
os | | . RESEVOIR 
sh aoe . BOLT _ et ars “+ (DIESEL ONLY) — ". . 490848 - - 
a  s 382115-S2 - . bai ve a a DIESEL © fe Pe 
(3 REQ’D) | 2 WIRING ASSY. . : | ONLY. : a 
| . —— Si | _ *+ 14401- , * ‘ 4 a er ee | ; 
| HOSE Assy. a ——— —\- : eam ae ae <= = ll 
- -toner7- of eo Qe | = ae ei 
, \ Mame fee | | PART OF 
(SUCTION LINE) Dae xX S mar oF 
| gril ee SE : shy CHAMBER 
agree i << at AE 23 =} —)\e — ' + 19740- - 
naw os ae eae 
. — . a é ; ; 
i. aan a as 
4] (me \— Pe IES coves 5) 
|; | oan etic ee SCREW ————— aN = 
a HOSE & TUBE “MANIFOLD aren | , 
— ASSY. : ae 7 : , = 
- 18C553 - . SEE VIEW B TO VACUUM | PART OF | 
ae . es os MANIFOLD EHOSE ASSY. 
AUX. HEATER _ HEATER HOSE ASSY. | FITTING. - 18C553 -: 
HOSE & TUBE ASSY. - 18C266 - an Y, | | 
A Esa _ }\ | SEE VIEW C 
, / ‘TUBE ASSY. 
HOSE ASSY. 


-19N617 -- 
- 18C553- / © ie ee : -190734- 
TAT Lee apevay.,.. (TO COMPRESSOR) ~ 
iw ob eS m7 | f KSEE VIEW A. (TO COMPRESSOR 






. A/C HOSE: ASSY. ° 
| : ec SUCTION LINE | 
; - HOSE & TUBE ASSY. ~ 
AIC HOSE ASSY. ~ - 18C553 - 
| SUCTION LINE _ 
= 19N617 - 





HEATER HOSE ASSY. 


-. 18C266 - 7 |" | 
ia SCREW 
UNDERBODY 
| ] oe, - 42134-S36 - 
VIEW B HEATER TUBES ace, —. (3 REQ’D) 
VIEW A. a VIEW C - “cer 3037-0 


at 


FIG. 23 Typical Hose and Tu 


: be Routing and Connections at Dash ‘Panel-Main A/C-Heater and Auxiliary Heater 
ystems 3 ep | : oO | ee 
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Side-Mounted Auxiliary A/C and/or Heater Systems 36-70-21 
WIRING ASSY. VACUUM FITTING ; ail aA as 
- 14401 - BOLT _ VACUUM HOSE 3 . | (DIESEL ONLY) eS - 190848 - 
- 382115-S2 - - 381377 - WIRING ASSY. . ae . i DIESEL | 
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- 19N617 - | eee 
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z = 75) mS ear SS 8 PLENUM 
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TA iy sy \ ea —/— 
PIA. lo -~@ To vacuum 
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. : REW. ee HOSE ASSY. 
Ve” 18C553 | | SEE VIEW B 2S —.. TO VACUUM S - 18C553 - 
, 380481 | : 
AUX. HEATER HEATER HOSE ASSY. . REQ’D) MANIFOLD ? 
HOSE & TUBE ASSY. - 18C266 - °° FITTING — 
- 18C553 - Boh; 
> . . . bs | 
| HOSE ASSY.. sae aay, SEE VIEW C 
- 19N651 - - 18C553 - - 
(LIQUID LINE) - os AUX A/C 
2 & Lo “oi TUBE ASSY. 
oe ws - 194834 - 
tard A SEE VIEW A 
ey, 2 3 7 . i. : 3 7 ° y, 
HOSE ASSY. - HOSE ASSY. ew 
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18553 - ooN e j 
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a : | (4 REQ’D oa 
(LIQUID LINE) 2 3 EW A 45188-s2- (4 REQ'D) - 45188-S2 - 
VIEW B VIEW C 


FIG. 24 Typical Hose and Tube Rou 


CCL 3038-A 
ting and Connections at Dash 
Systems Oo | 


Panel-Main and Auxiliary A/C and Heater 
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VIEW B _ TUBE ASSY. sehen 


- 19835 - are 
=a — | | = = Ss ssn oe : = VEN _CCL 3039-A 
FIG. 25 Typical Underbody Routing of A/C-Heater ‘Hoses and Tubes Between Main and Auxiliary Systems | 
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SPECIFICATIONS 


‘ELECTRICAL tits | | | TORQUE SPECIFICATIONS 
System Protection ° | | 





































Main System es 15 Amp. Fuse Description | 
| , & in Fuse Panel Expansion Valve to Evaporator Core 21-27 15-20 
Auxiliary System Fuse Link (Orange) Connected Liquid Line to Expansion Valve 14-20 10-15 
7 _ to Starter Relay or Dual Battery Relay Suction Line to Evaporator Core 30-35 


Blower Motor 
Current Draw 


Blower Speed Amps. 


Auxiliary System | Low 4.0 —6 4.0 
' Med. Low 7.3 6.0 
Med. High 13.8 9.0 


23.0 128 










_ High 


Clutch Cycling Pressure Switch — Main System 
Expansion Valve — Auxiliary System 


Illumination 3 
Control Assembly ~ . One 1CP — 161 Bulb } 


REFRIGERANT (A/C ONLY) 


Cycling Clutch Control 
De-Icing Switch 


System Protection | 
High Pressure Relief Valve 


Capacity ons : 

. Main (Front) System Only 31% Lbs. Plus % Lb. Minus 0 
a 56 Oz. Plus 4 Oz. Minus 0 | 

1.588 Kg. Plug 0.113 Kg. Minus 0 © 


Main (Front) System. .  4%Lbs. Plus % Lb. Minus 0 
and Auxiliary System 68 Oz. Plus 4 Oz. Minus 0 
1.928 Kg. Plus 0.113 Kg. Minus 0 





Refer to section 36-36 for FX-15 compressor, 36-37 for 6£171. 
compressor. | 





FUSE POSITION 9 
15 AMP FUSE 










Common with Main A/C System 


Common with Main A/C System 

























Type f 
FUSE POSITION 6 


Refrigerant 12 (R-12) Dichlorodifluoromethane CCIpF. 
Ford Spec. fe 4 ESA-M17B2A 35 AMP FUSE 
Motorcraft Part Number 
30 Lb. Container _ YN-7 





CL3447-2G 
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SPEED CONTROL 


. 37-01-1 


a GROUP : 





(19000) 





SECTION 37-01 Speed contra syste j 





SUBJECT | 


; PAGE 
ADJUSTMENTS | # . a 
' Linkage Adjustment—Actuator Cable are | 37-01- 18 
‘ Vacuum Dump Valve Adjustment ......... 37-01-18 
DESCRIPTION AND OPERATION ; ys _ 
— Ground Brush vies eevee cece cce eee r estes © 8720102 © 
_ ‘Speed Control E-150--E-350, F-150—-F-350_ | 
ANd BrOnCO .nercearscncarstveenens eee 8701-1 
Decreasing Set Speed ....... aVrce re ee 37-01-2 . 
Increasing Set Speed. ........... es eeceae 37-01-2 
Resume Feature ............ Leaeeeanne: 37-01-2 
Vacuum: Dump Valve ...........: Saletea-a% 37-01-2 
. Vacuum Reservoir. Assembly (7.3L Diesel a 
ENGING) 2 s5-05-d carne ave seen eweeee eee: 37-01-2 
DIAGNOSIS AND TESTING - | mae 
« vAMPpIMer Test (occas edie heed eet ew 37-01-11. 
_ Brake Stoplamp Switch and Circuit : ve 
. NOS. eit acdsee eee oa aoa te aac 37-01-16 
. Clutch Switch Test—F-150—F-350, E- 150— a 
E-350 and Bronco ..... ere re are 37-01-17 
Coast Circuit Test ...... pas ee eer 37-01-15 
Control Switches Test ....... aia onal ea ohana 37-01-4 
Diagnosis Guides ...............0085 +++ 37-01-18 
' Horn Relay Circuit Test—E- 150-—E- 350, | | 
F-150—F-350 and Bronco .............. 37-01-16 


OFF Circuit Test ............... me 2 ... 37-01-11 


SUBJECT PAGE 
DIAGNOSIS AND TESTING (Cont'd) | 
ON Clircult Test ........000: cre eee ees OF01811 | 
Resume Circult Test ......cccceee ee eenes 37-01-15 
Road Test .......00- seaaatacae Dei ie aa kaa 37-01-15 
Servo Assembly Test .......... rere 37-01-9 
 Set-Accelerate Circult Test ........000000 5 87001915 
Simulated Road. Test ...... cnc eens enna » 87201-15 
Speed Sensor Test ......cccccceneeenneese G1°0199 
Supply Circult ........0e0e0s nee eenneceens OF701916 
Vacuum Dump Valve Test ..... ebcseaat . 37-01-16 
Vacuum Reservoir Test ............ eadiacainanss 37-01-16 
Visual Inspection §...... Cleantviese ie wate Mae. 37-01-4 
. REMOVAL AND INSTALLATION 
Actuator Cable ..........ccuneaee sige its, Bigs 37-01-20 
Amplifier Assembly .............c ccc eeeee 37-01-18 
~ Clutch Deactivator Switch (Manual | 
“Transmission Only) ...........00e200020 37°01-22 
Control Switches ...... See dees wee eeeecees 3720118 
Ground Brush .......... | de: boils mata eee e 37-01-21 
Servo. Assembly evhretile eouuaton) ei tat lenceh 37-01-20 
Speed Sensor ........2.cesceeneae eens 37-01-18 
Vacuum Dump Valve ..........6..005. ... 37-01-20 
Vacuum Reservoir—7. 3L Diesel Engine a Rates 37-01-20 
SPECIFICATIONS) 2.6605 Secs sawed case ew aes 37-01-27 


VEHICLE APPLICATION ..... vs Keeweete ence c ofeO1t 





VEHICLE APPLICATION | 
E-150 through E- 350, ie 150 through F- 350 and Bronco. 
DESCRIPTION AND OPERATION | 


Speed Control E- 150—E- 350, F-150—-F-350 
and Bronco - 


‘The speed control system is sampneed of the OFF- 


ON switch and the SET-ACCL, CST, RSM (ACCEL, . 


COAST, RESUME on. Econoline) switches, a servo 
(throttle actuator) assembly, a speed sensor, a clutch 


position sensing switch (manual transmissions), an 
amplifier assembly and the necessary wires, linkage, 


and vacuum dump valve vacuum hose to. connect the 


components. The 7.3L diesel engine incorporates a _ 


vacuum reservoir with an integrated check valve. The 
switches are located in the horn pad assembly (Figs. 1, 

2 and 3). The amplifier assembly is located under the 
instrument panel (Figs. 4 and 5). The servo assembly 
(throttle actuator) is attached as shown in Figs. 10 
through 17. The speed control sensor is located on the 


LH side of the transmission. To operate the speed 


control system the engine must be running and the 
vehicle speed over 48 Km/h (30 mph). Manifold vacuum 
is constantly supplied when the engine is running. When 


_ the ON/OFF switch in the steering wheel is momentarily 


actuated to the ON position the system is made 
ready to accept a set speed signal. When the vehicle 
has been accelerated and stabilized at a speed over 48 
Km/h (830 mph) and the ON switch engaged, the 
operarer may ene ety depress and release the 
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SPEED CONTROL SWITCHES RESUME 
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(DARK BLUE) 






L2155-1H__. 


FIG. 1 Control Switch Installation E-150—E-350 


SET/ACCL (ACCEL on Econoline). button. This 
speed will be maintained until a new speed is set by 
the operator, the brake pedal is depressed, the 
clutch pedal is depressed, the hazard lights are 
activated or the system or vehicle is turned off. 


Decreasing Set Speed : - - 2 


_ The set speed may be reduced by applying the brake 
and then resetting the speed using the preceding 
method or by depressing the COAST/CST switch. 
When the vehicle has slowed to the desired speed the 
COAST/CST switch is released and the new speed is 
set automatically. If the vehicle speed is reduced below 
48 Km/h (30 mph), the operator must manually increase 
the speed up to 48 Km/h (30 mph) and reset .the 
system. — ; | | | 


increasing Set Speed | 


The vehicle set speed may be increased at any time 
by depressing the accelerator until the higher speed is 
reached and stabilized, then depressing and releasing 
the SET/ACCEL, ACCL button. | . 


Speed may also be increased by depressing the 
SET/ACCEL, ACCL switch button, (at speeds over 48 
Km/h (30 mph)), and holding it in that.position. When 
the desired speed is attained and the button is released, 
that new set speed will be maintained. ae 


Resume Feature 


When the speed control system is deactivated by 
depressing the brake pedal or clutch pedal or activating 
the hazard light. The set speed prior to deactivation may 
be reestablished by. momentarily depressing the 
RESUME/RSM switch. The resume. feature is 
deactivated with the OFF switch, or if the vehicle speed 
has dropped. below. 48 Km/h (30 mph). In addition, 
when the ignition is turned to OFF, the speed control 


memory is erased and the RESUME/RSM feature will 


not function. | 
Vacuum Dump Valve 


The vacuum dump valve provides a backup ‘Safety | 


feature in the new system. Normally, when the brake 
pedal. is depressed an electrical signal from the 
stoplamp switch to the amplifier will return the system to 
the stand-by mode. In addition, the vacuum dump valve 
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FIG. 2 Horn and Speed: Control Switch and Wiring 
| — Installation E-150—E-3500 0 | 


~ GROUND BRUSH 
ASSEMBLY -9C899 


L1215-1G - 
FIG. 3 Ground Brush Installation 
will mechanically release the vacuum in the servo while © 


the brake pedal is depressed, thus releasing the throttle. 
independently of the amplifier control.” 


Vacuum Reservoir Assembly (7.3L: Diesel Engine) 
The vacuum reservoir assembly is provided to supply 


vacuum to the servo during peak demand. The reservoir 


is located on the grille support on Econoline (Fig. 14) 
and on the LH apron:near the servo on F-Series (Fig. 
19). A check valve is integrated with the reservoir to . 
prevent reverse vacuum flow. There are two 7.9mm 
(5/16-inch) diameter vacuum ports on the reservoir. 
The "VAC" port is connected by a 7.9mm (5/16-inch) 
|.D. vacuum. hose to the vacuum source: distribution 
port. The other port is connected by an _ identical 
vacuum hose to the speed control servo vacuum source 
port adjacent to the 6-way electrical connector. — 


Ground Brush 


The speed control ground brush assembly provides 
an electrical ground path between the steering wheel 
hub and the turn signal switch when inserted into the 
turn signal canceling cam (Fig. 3). : | 
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DIAGNOSIS AND TESTING 


’ Speed control system tests should be performed - 


using the Rotunda Speed Control Tester 007-00013 or 


. equivalent. If the Rotunda Speed Control Tester 007- - 


00013 is not: available, use the following procedures. 


_ NOTE: Diagnosis charts are provided at the end of this © 


Section to assist in locating speed control system 
problems. | | | : 


Visual Inspection 7 
A visual inspection is an important part of the system 


test. When performing..a visual inspection, check all — 


items for abnormal conditions such as frayed wires and 


damaged servo vacuum hoses. For the speed control . 
system to function properly, it is necessary that the © 
speedometer cables be properly routed and securely ~ 


attached to the components. All vacuum hoses must be 


securely attached and routed with no sharp bends or > 
kinks. The servo (throttle actuator) and throttle linkage — 


should operate freely and smoothly. The bead chain, if 
so equipped, should have no more than 3.18mm 


(1/8 inch) free play with the throttle set to hot idle — 
position. The actuator cable, if so equipped, should =~ 


be adjusted as tight as possible without opening the 
throttle plate or increasing the idle speed. Electrical 
connections must be complete and tight. The wiring 
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E-Series Vehicles | a 


harness must be properly routed. Look for. frayed’ 
wiring insulation or evidence of shorts. Any 


‘problems revealed by the visual inspection: should be | 


corrected before further tests of the speed control 
system are made. . : — 


Control Switches Test 


Disconnect the 6-way connector at the amplifier from 
the steering column control switches (Fig. 4). Then, | 
check the lead (light blue-black -151) from the control. 
switches as follows: | | , - | 


NOTE: F-150—F-350 Bronco switches are marked. 
SET/ACCL and CST/RSM. ve - 


1. Check for battery voltage at the lead (light blue- 
black) when the ON switch is depressed. Battery . 
voltage should be available at the lead (light blue-. 
black) coming from the control switches. (Refer to — 

_ the wiring diagram,.Figs..6 through 9.) .- 


2. Connect an ohmmeter such as Rotunda Digital 
~ MVolt-Ohm-Meter 007-00001 or -an -equivalent 

' . between the light blue-black wire (151) and ground. | 
Check the wire for continuity to ground (0-1 ohm) 
when the OFF switch is depressed: If a resistance . 
higher than 1 ohm is found, the wiring, slip‘rings, « 

-. the copper brushes in the turn signal switch, or the 

* switch is at fault, or the steering column is not 
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properly grounded: To check for proper ground, 
connect an ohmmeter between any good electrical 
ground point on the body sheet. metal and the 
steering column upper flange. Scrape away paint in 


a non-visible spot if necessary for good contact. — 


The resistance should be less than 1/2..ohm. 


Rotate the steering wheel back and forth and 
check flexible coupling for resistance of less than 1 _ 


ohm. .lf resistance higher than 3 ohms is noted, 
clean the horn brush contacts and the .ground 
brush (verify that the ground brush is installed). A 


resistance of less than 1 ohm must be obtained 


before performing the remaining tests. 


blue-black wire (151) and ground, depress and 
. hold: the SET/ACCEL/ACCL switch. A reading of 
. approximately 680 ohms sho 
the ohmmeter. : a 


With an ohmmeter connected between the light 
blue-black wire (151) and. ground, depress .and 
hold the .COAST/CST switch. A reading ‘of 
‘approximately 120 ohms should be indicated on 
_the.-ohmmeter. 2 


© ay 


blue-black wire (151) and ground, depress and 


hold the RESUME/RSM-‘ switch. A reading of 2200 Ps 


_ ohms should be indicated on the ohmmeter. 


Speed ‘Sensor Test moe nk 
Disconnect the 6-way connector (C-1006 on E-150— 


E-350 and C-717 on F-150—F-350, Bronco) at the - 


amplifier assembly (Fig. 4), and connect.an ohmmeter 
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FIG. 10 Servo and Bracket Installation—E-150—E-350 a . 


- With an ohmmeter connected between the light | 


uld.be indicated on - 


. -With an ohmmeter connected between the light 





between the wire connector terminals (Dark Green-614 
and Black-57 on E-150—E-350 and Dark Green—White — 

- - Stripe-150 and Black-57A on F-150 through F-350 and 

— Bronco) at the speed sensor end. A reading of 

_ approximately 200 ohms should be obtained. A reading 

-of zero ohms. indicates a shorted coil or.wiring harness 

and a maximum reading indicates an open coil or wiring 

harness. Replace the sensor in either case. | 


If. the’ ohmmeter. records “200 ohms and the 
speedometer operates properly within needle waver, 
- the speed sensor is probably good. A speed sensor of 
‘known good quality can-also be substituted for the 
~ “existing sensor to check for proper operation. 


Servo Assembly Test 


. Disconnect the cable from the throttle body, if so. . 
equipped (Figs. 11 through 16). Separate connector 
C-714 at the amplifier. Connect an ohmmeter between 
the orange-yellow wire 144 and gray-black wire 145 at 
_ the.8-way connector. A resistance of approximately 40 
-to -125 .ohms should be obtained. Connect the 
ohmmeter between the orange-yellow 144 and 
_white-pink wire 146. A resistance of approximately 60 to 
90 ohms should be obtained. Reconnect the cable, if so 
equipped, to the ‘throttle body and properly adjust: ' 


Start the ‘engine, and verify servo vacuum from 
engine exceeds 2.5 inches Hg (1.22 psi). With the servo 
disconnected from the amplifier, connect the orange-: 


+" .~xyellow Jead (wire 144) of the servo -to the battery 


positive’terminal. Connect.the white-pink lead (wire 146). . 
of the servo to ground, and momentarily touch the gray- 
_ black lead (wire 145) of the servo to. ground. The servo 
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FIG. 13 Servo and Cable Installation—E-150—E-350—7.5L EF! Gasoline Engine — 


throttle actuator should tighten the actuator cable and 
open the throttle. The throttle:-should hold in that 
position or slowly release the tension. When the white- 


pink wire is removed from ground, the servo should - 


fa 
* 


release actuator cable tension immediately. Replace — 


_the servo if it fails any part.of the preceding test. 


CAUTION: If the orange-yellow lead is shorted to, 


either the white pink or gray-black leads, it.may be 
necessary to replace the amplifier. 7 “7 2 


Amplifier Test 


Do not use a test lamp to perform the following tests 


‘aS excessive current draw: will damage _ electronic 


. components inside the amplifier. Use only a voltmeter _ 


_ of 5,000 ohm/volt rating or higher... | 


“Do not substitute a new amplifier for the old amplifier: . 


until the actuator coils have been tested. Refer to the 
Servo Assembly (Throttle Actuator Test). 


 . Turn the ignition switch on | 
such as Rotunda Digital Volt-Ohm-Meter 007-00001 or 


ON Circuit Test 


and connect a voltmeter. 


an equivalent between ground and the wire lead (151). 
(light blue-black) at the amplifier connector (C-717 on 
F-150-—-F-350, Bronco and C-1006 on E-150—E-350).. 
The voltmeter should read 12 volts when the ON switch 
on the steering wheel is depressed and held. If voltage 
is not available check the horn relay. circuit and control | 
switch test. Release the ON. button; the. voltmeter 
should read approximately 7.8 volts, indicating the ON 
circuit is engaged. If the voltage does not remain, check 
for bad connector 151 or. ground contacts to amplifier, 


* ° fuse and/or circuit breaker and/or hang in a known. 


good amplifier and check for a good ON circuit. 


OFF Circuit Test: 


With the ignition on and the voltmeter connected - 
between ground and the light blue-black wire (151),- 
depress the OFF switch on the steering wheel.. Voltage 


-on the blue wire should drop to-zero indicating the ON 


circuit is de-energized. If the voltage does not drop to 
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zero, “perform the control “eqite test. If the -switches 
check OK, hang in a known good. amplifier and check 
-the OFF circuit as above. 


Set- Accelerate Circuit. Test 


-With the -ignition on and the voltmeter. connected 
between ground and the light blue-black wire (151), 
depress the ON switch, then hold SET/ACCEL/ACCL 
button on steering wheel. Voltmeter should indicate 
approximately 4.5 volts. Rotate the steering wheel back 
‘and forth and watch the voltmeter for fluctuations. If the 
‘voltage varies more than : 5 volt, perform the control 
switch: test. - , 


Coast Circuit Test. 


With the ‘ignition on and the voltmeter ‘connected 
between ground. and the ‘light blue-black: wire (151); 


depress the ON switch, then hold the COAST/CST | | 


button on steering wheel. Voltmeter should indicate 
approximately 1.5 volts. If all the functions check OK, 
perform the servo check and. sensor test and hang ina 
known good amplifier. 


Resume Circuit Test 


With the ignition on and the voltmeter connected 
between the light blue-black mark’ wire in the six-way 
connector and ground, depress and hold the RESUME/ 
RSM button on the steering wheel. The voltmeter 
_should read approximately. 6:5 volts.. 


lf all the circuits check OK, perform - -the . servo 
assembly test and hang in a Rowe goed empuiey 


- Simulated Road Test 


CAUTION: When performing this simulated road 
test, the rear wheels of the vehicle must be raised 
clear of the floor. Block the front wheels securely 
and use only a suitable lifting device (such as a 
garage-type hoist) and support the rear axle with 


one jack stand on each side. Never attempt to use: 


_the vehicle bumper jack for tests of this type. 
1. Start the engine. | Ce. 
‘2... Shift the transmission to DRIVE. . ; 
3.. Turn on the speed control. | 


WARNING: IF ANY TIME DURING THE FOLLOWING 


STEPS THE SYSTEM SHOULD APPEAR TO GO OUT 


OF CONTROL AND OVERSPEED, BE PREPARED TO 


TURN THE SYSTEM OFF-AT ONCE WITH THE OFF 
SWITCH OR THE IGNITION SWITCH. 


4. Accelerate in highest gear (manual transmissions) 


and hold at 56 Km/h (35 mph). 


5. Press and release the SET speed button. Hold foot 


pressure very lightly on accelerator pedal. 
Normally the speed will continue at 56 Km/h (35 


mph) for a short period of time and then gradually | 


start surging because the engine is: not loaded. 


6. Press the OFF button. The engine should drop 


‘back to idle. Stop the rear wheels with the brake. 


7. Press ON button, accelerate and now the ‘speed at 
56 Km/h (35 mph). 


8.. “Press and hold the SET/ACCEL/ACCL button. 


~ Slowly remove the foot from the accelerator. The 


engine speed should gradually increase. 


9. When the speed reaches 80 Km/h (50 mph), 
release the SET/ACCEL/ACCL button. The 


gahiclé should maintain 80 Km/h (50. mph) for.a 
short time before the surging begins. : 


10. Press ‘the COAST/CST: button and hold. ‘The 
engine should idle. Slow the rear wheels to 56 
Km/h (35 mph). ‘ Sree 


11: Release the -COAST/CST button. Speed should 
' Set in. Surging should soon start. | : 


"42. Press the brake pedal. The system should shut off, 


the. engine should Slow. to idle and the wheels 
should stop. | 


13. Set the speed at 80 Km/ h (50 mph). Brake to 56 


Km/h. (35. mph) .and maintain 56 Km/h (35 mph) 
with the accelerator. Depress and. release the 
RESUME/RSM button. The eae should return to 
80 Km/h (50 mph). — . 


When performing these tests ee the ‘vehicle 
' speeds within reasonably low limits. If the system 
does not perform as normally expected, make note 

- of the malfunction. " 


Road. Test 


1. Start the engine. Perforin — control avsisin 
road test in high gear with manual transmission or _ 
DRIVE with automatic transmission vehicles. . 


2. Turn on the: ‘speed control. 


~ WARNING: IF ANY TIME DURING THE: FOLLOWING 


STEPS THE SYSTEM SHOULD APPEAR TO GO OUT 
OF CONTROL AND OVERSPEED, TURN THE 
SYSTEM OFF AT.ONCE WITH. THE. OFF Silba OR 
THE IGNITION SWITCH... 


3. Accelerate -and hold at 56 Km/h (35 mph). 


4. -Press and release the set-speed: button. Hold foot 

' pressure very lightly on accelerator pedal. 

Normally the oe will continue -at 56 ae (35 | 
mph). - , 


5. Press the OFF. button (Figs. 1 and 2) The engine 


‘- should decelerate. | 


6. Press ON button, ‘accelerate and hold the speed at 
56 Km/h (35. mph). 


7. Press and hold the SET/ACCEL/ACCL button. 
. Slowly remove foot. from the accelerator. The 
engine speed should gradually increase. 


-8. When the speed reaches 80 Km/h (50 mph), 


release the set- speed button. 


9. Press the COAST/CST button and hold. The 
engine should decelerate and slow to 56 ee h (35 
mph). 


10. Release the COAST/CST button. Speed should 


set in. 


11. Press the brake pedal. The system should shut off 
~ causing the engine to idle. 


12. Set the speed at 80 Km/h (50 mph). Brake to 56. 


Km/h (85 mph) and maintain 56 Km/h (35 mph) 
with the accelerator. Depress and release the 

RESUME/RSM button. The speed should. return to 
~80 Km/h (50 mph). 


When performing these tests, keep ‘the vehicle 
speeds within reasonably low limits. If the system does 
not perform as normally expected, make note of the 


| ManUneHon: | 
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etait Circuit: 


Blow the horn. This" test will aeernine thai ‘ure is: 
power in the horn circuit to. the steering wheel. 


‘Brake Stoplamp Switch and Circuit Test 


- To be performed when brake application will not | 
dump valve. 


_ disconneét the speed.control. On manual transmission 


vehicles, verify that clutch switch is ' correct, as outlined, oe 


_ before performing the following. - 


1. Check for stoplamp operation with a maximum 
' brake pedal effort of 26.7N .(6 Ib). If more than. 
~ .26.7N (6. Ib) -effort: is required, check the brake — 


_:pedal actuation and. stoplamp -switch. Also; check 
for a burned out ack bulb. nepes or replace as 
required.’ . - Me, £ 


2. if issiamibe werk properly, check the battery , 


voltage on the white- dle stripe lead 296 at the 
--- amplifier connector (Figs. 8 and 9). Depress the 
_-brake pedal. .until. the :stoplamps. are -lit.. Check 
voltage on the red-black stripe lead 810 (E-150— 


-’E-350) or on-the light green wire (511A) (F-150— | 


.F-850 and Bronco).at the same connector. The 
_ voltage difference between leads 296 and 810 
* (Econoline) or 511A (F-Series, Bronco), must not 
“exceed 1.5 volts. The high resistance: must be 
found and corrected: in the stoplamp circuit. 


3. Ifthe stoplamps do.not'work, the stoplamp switch, 


~ supply | circuit, fuses or ‘bulbs must be. eneeNee —- 


‘Vacuum Dump | Valve Test 


~ The vacuum dump vaive releases the vacuum i in the 
servo assembly whenever the: brake pedal is 


depressed. It should -be- checked whenever ‘brake 
- application does not disconnect the’ speed control. The 
.dump valve should.be pushed sufficiently forward in the 
‘retainer clip so that -no more than 3.2mm (1/8 inch) of 
_the. white (black on Econoline) plunger is showing. when 
the brake pedal is in the released position (Fig. 18). 


_ . Disconnect the vacuum hose from the dump valve to 
_ the servo at the servo. Connect a. hand vacuum pump 


- such as Rotunda 021-00037 or equivalent, to the hose, 


and pump up a vacuum..-If.a vacuum cannot be 
_ obtained, the hose or the dump: valve leaks and should 
be replaced or adjusted. Step on the brake pedal. The 
vacuum should be released. If it. is not, age? as 
described below: 


1. Move the valve forward in the retaining clip (Fig. 4, . 


’ View E) with the valve plunger contacting the brake 


” VIEW SHOWING eenneeTLY 
ADJUSTED OUMP VALVE 


PAD ON BRAKE 
‘PEDAL .. 


OUMP 
VALVE 


OUMP VALVE BLACK HOUSING 
MUST CLEAR WHITE PLASTIC | 
PAD ON BRAKE PEDALWITH ~~. 

- BRAKE PEDAL PULLED TO  ~— 
REARMOST POSITION. 


L3466-1A 


FIG. 18 Dump’ Valve Adjustment 
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peti adunide and the. — in’ the released: 
-position until 3.2mm a inch) or less of: ine 
plunger shows.’ 


2. Ensure brake pedal is against the stop in the 


release position after adjustment. 
lf vacuum still does not release, replace vacuum : 


Vacuum. Reservoir Test 


To test the vacuum reservoir and check valve tor 7 
vacuum leakage, proceed as follows: , 


1, .Locate vacuum reservoir on-LH apron. (Fig. 49): 
- Disconnect vacuum hose at the servo and connect’ - 

hose to a vacuum gauge with a minimum renge. of: 

— 0-85. kPa (0- -25 inches Wg). - as : 


2. ‘Start the. engine and observe that the vacuum level | 
exceeds 67.4 kPa (20 in. Hg) .[77.5. kPa (23 in. Hg) ~ 
is nominal.] If not, check-for leaky vacuum source 
hose. or damaged vacuum pump. 


3. Turn off. the engine after the vacuum ' ‘level has 


_ stabilized above 67.4 kPa (20 in. Hg). The vacuum 
level should remain essentially constant and after 
_ 24 hours should still exceed 50.5 kPa (15 in. Hg). — 


4, ‘If the vacuum level cari not be maintained, the 


reservoir should be replaced, 


ee Relay Circuit Test—E- 150—E- 350, 


F-150--F-350 and Bronco 


1. . Locate - horn’ relay wire connector on the | ‘wiring | 
diagram (Figs. 6 and 7). 


_NOTE: Connectors remain connected for the 
following tests. 


2. - Locate yellow-light blue wire (460) (Figs. 6 and 7). 


3. .Using voltmeter, -measure for battery voltage» 
- (approximately 12V) on the a side of oe 
-connector to ground. | 


| 4. _ Locate yellow- light green stripe wire (6) (E- 150 


~~ E-350) or dark blue (1) (F- 150—F- 350 and Bronco): 
(Figs. 6 and 7). 


measure for battery voltage - 
(approximately +12V) on socket side of connector. 


6. ‘With voltmeter still connected to socket lead: in 
.  Step.5, depress horn switch. Voltmeter should. read 
zero. Horn should sound, - ar 


7. , lf voltmeter reading remains at. +12V ahen, horn 


_ switch is depressed, horn switch ‘or steering 
_ column wiring has an open circuit. - 


8. - Before continuing, prove out horn. relay by 


momentarily grounding circuit (1) (F150-F350 and 
_ Bronco) or circuit 6 (E150-E350) to body electrical 

ground or body sheet metal and the horn should 
“sound. This test bypasses horn switch. . 


9. With circuit from Step 8 grounded, if the horn still 


_ does not sound, check for approximately +12V on. 

~ the dark blue wire (1) (E-150—E-350) or yellow— 

‘light green wire (6) (F- 150-=F- 350 and Bronco) . . 
when relay operates. - 


7 : 10. If voltage | is present at circuit ‘tom Step 9 when the 


relay is. operated, an open circuit. is present 
_ between the horn relay connector and the horn. 


- 11. If the relay does not operate with +12V on circuit 


ig and circuit from Step 8 grounded, replace the 
relay, 
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FIG. 19 Servo and Bracket Installation—F-350 


t 


NOTE: The horn and/or speed control may 


operate intermittently if the ground brush is missing. — 


(Figs. 2 and 3). j 


Clutch Switch Test—F-150—F-350, E-150— _ 


E-350 and Bronco 
(Manual Transmission Vehicles Only). 


The speed ‘control system is designed to disengage 


when. the clutch pedal is depressed. -This is 


accomplished through a clutch disable switch. 


The disengage function operates by opening the 511 


circuit (F150-F350 and Bronco) or the 810 circuit (E150-: 


E350) between the speed control module and the 
stoplamps:. This prevents .engine overspeed when the 


clutch is depressed and the speed control is engaged.. 


- The switch is a plastic plunger. type mounted to the 
brake and clutch pedal support on the side near the 
driver's door. It is actuated by the clutch pedal arm. 
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w/7.3L Diesel Engine - . 


NOTE: The switch functions magnetically. through a 
reed switch. Do not use magnetized: tools -near this 
switch. ae ae - 

If the switch is open when the clutch pedal is. — 
released, the speed control will not operate. This must 
be corrected before making other tests. 


CAUTION: Do not use a test lamp to perform the 
following tests because a lamp cannot properly 
indicate condition of switch. Use only a voltmeter of 


5,000 ohm/volt rating or higher. | 


To check the switch, disconnect the switch pigtail — 
connector from the speed control harness connector 
and connect an ohmmeter to the two-switch connector . 
terminals. With the clutch pedal in the full up (released) 


‘position the resistance should be less than 5 ohms. 


With the clutch pedal depressed (switch plunger 


extended) the circuit should be open. 


Automatic Transmission 
- Vehicles equipped with automatic transmissions use 


‘a shorting plug instead of-a clutch switch. | 
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piggnosis Guides 


The speed control system diagnosis guides in this 
Section can be used to. determine: and isolate speed 
control problems. 


Speed Decreases—On Steep Grades Or Under 
Heavy Loads 


Verify that'a complaint regarding a decrease i in 1 speed 


during. high inclines or under heavy-load conditions is 


not caused by a powertrain limitation. To verify, conduct . 


a road test. Set the speed at about 88.5 Km/h (55 mph) 
and proceed up a steép grade.: When the speed 
decreases 6.4 to 9.7 Km/h (4 to 6 mph), manually 


accelerate the vehicle. Verify. that the vehicle can: 
maintain the SET speed without causing transmission . 
kickdown (a transmission down-shift is acceptable with 


the overdrive transmissions). If SET speed can be 
maintained manually, a problem exists with the speed 
control system (e.g., bead chain needs ‘adjustment, 
vacuum leak or vacuum source not connected to the 
7.9mm (5/16 inch) port, a damaged servo or amplifier, 
etc.). If SET speed cannot be maintained without a 
transmission. kickdown, the speed control system is 
normal and the powertrain capacity is the limiting factor. 


NOTE: When the vehicle speed decreases about 16.1 
Km/h (10 mph) below the SET speed, the speed control 
system will, by design, cancel control (similar to the 


cancellation that occurs when the stoplamps are 
activated). The servo requires a 8.5 kPa (2.5 inch Hg) © 


minimum vacuum source for normal operation. 


ADJUSTMENTS 


Linkage Adjustment—Actuator Cable 


1. Snap the molded speéd control actuator cable 
‘retainer over the accelerator cable end ' fitting 
_ attached to the throttle ball stud. — 


2. Remove the adjuster retainer clip, if installed, from ef 


the adjuster mounting tab. 
8. ‘Insert the speed control actuator cable adjuster 


_Speed Control 1 system 


& 


mounting tab in the slot provided in the accelerator 


cable’ support bracket. 
4. Pull cable through adjuster until a slight tension is 


felt without opening the throttle plate or increasing 


ie rpm. 


APPLY LUBE TO I.D: * - 
AND TEETH OF DRIVEN 
SPEEDOMETER GEAR BEFORE a 
ASSEMBLY TO SENSOR ASSEMBLY * "RETAINER 
. 17292. 


_ SPEED SENSOR 
ASSEMBLY-9€731 


: nO ~ TRANSMISSION 
INSERT CABLE INTO HOUSING 
SENSOR ASSEMBLY PRIOR ones 
TO INSTALLING INTO 

TRANSMISSION ee wee 
oA O-RING ©: 
87036-S94_ - 


_ SCREW AND WASHER © 
 .” ASSEMBLY-57622-S2 
TIGHTEN. TO 
“2.25-2.82.N-m 
(20-25 IN-LB) 


ASSEMBLY 
9A820 - 


'L5340-1A 


FIG. 20 Speed Sensor Installation—E-150—E-350 | 





_ Installation | soe 
1. Install drive gear. on speed sensor. 


Installation 
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, 5. -- Insert adjuster. retainer clip Slowly until 


engagement is felt and then push downward until it 
locks in position. 


Vacuum Dump Valve Adjustment 


Refer to Vacuum Dump Valve Test. 


REMOVAL AND INSTALLATION 


Control Switches 


Removal 


oe Remove the two retaining screws ‘holding the horn 
.. pad assembly to the steering wheel (Fig. 2). 


Be Lift up the pad-assembly to expose the horn and 


- speed control wire terminals. . Disconnect and 
.° remove the horn pad assembly. — 


NOTE: On F-B Series, care must be taken when 
removing wire terminal in steering wheel. Compress clip 
firmly. Do not pull on wire or twist. 


Installation 


Attach the wires to the steering wheel hub and the. 
horn pad assembly to the steering wheel with the two © 
retaining screws. (Fig. 2). 


NOTE: Do not be individual switch of horn pad 


assembly. 


Speed Sensor 
Removal 


1. Separate the-electrical connector to. aa sensor 
on: the transmission. 


2. Disconnect speedometer cable from speed sensor 
~ (Fig. 20). - 


3.. Remove retaining bolt. ee. 4° 


_4,. Remove the speed sensor. 


5.: Remove drive gear. 


Refer to’ 
Section 33-02, Speedometer. . 


2: Install speed sensor in transmission. 
Si Connect speedometer cable. | 
4.’ Connect ‘the electrical connector. 


Amplifier Assembly 
: Removal 


1. © Disconnect the connectors at the amplifier (Fig. A). . 


2. Remove the attaching’ screws or. nuts that faster? 


the amplifier bracket to the vehicle. 


3: Remove the amplifier assembly | ‘and: mounting 
‘bracket: from the vehicle. | 


4. Remove the Smpviiey assembly from the mounting 
_ - bracket. | oe | 


- 


1.-' Install the amplifier on the toanine bracket. 


nee Connect the connectors to the amplifier (Fig. “A). ‘ 
3.2% Attach the amplifier assembly. and mounting 


“bracket to the vehicle with me eatiacnng S screws or 
. nuts. 7 | | 
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SPEED CONTROL DOES NOT WORK 


| + TEST STEP a | RESULT ACTION TO TAKE 
| ary VERIFY THE CONDITION See 
| At} CHECK CONNECTIONS | _ 


e Check all electrical and vacuum connections. 








GO to AQ. 


SERVICE or REPLACE 
as required. 








{ A2 | CHECK BRAKE LAMP a 


@ Press brake pedal. 








GO to A3 if manual 
{| transmission. If 

automatic transmission 
GO to A4. 






| @ le @ 






@ Check to see that brake lamp is operating. . 









‘SERVICE. ‘brake ina 
| Circuit. 






‘CHECK CLUTCH. SWITCH (MANUAL 
TRANSMISSION) 



















@ Check clutch eaten for proper operation. GO to A4. 


SERVICE as required. 


/A4_| CHECK THROTTLE ACTUATOR | 


‘@ Check throttle actuator bead chain (or cable). 


GO to AS. 
















ROR 2k, _ SERVICE as required. 
LAS CHECK LINKAGE OPERATION | | 7 Of , 


@ Check the throttle linkage for proper operation. 





GO to A6. 


ae : SERVICE as required. * 
| AB | CHECK VACUUM | 






@ Check vacuum at servo. 

NOTE: 2.5 inches of Hg (1.22 psi) is minimum vacuum 

for normal servo operation. The vacuum source hose 
is attached to the 7.9mm (5/16 inch), vacuum fitting 
port or the vacuum reservoir “VAC” port with the 7.3L _ 
diesel engine. The servo vacuum source hose is 

7 connected to the unmarked vacuum réservoir port. 


CHECK DUMP VALVE ee og i 


-@ Check vacuum ‘cui valve. 


| GO to AB. 


GO to AT. 











‘SERVICE or REPLACE 
- | vacuum hose-as 
required. 


SERVICE. or ADJUST as 
required. 


CLa360-2D 
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SPEED CONTROL DOES NOT WORK (Continued) 


TEST STEP RESULT _ACTION TO TAKE a 


PERFORM CONTROL SWITCHES AND CIRCUIT 
TESTS | 


@ Perform control switches and circuit tests as 
described in this Section. 


| AQ | PERFORM SERVO TESTS. | | 


@ Perform servo tests as described in this Section. 


|A10 | PERFORM SENSOR TEST - | ; 


e Perform sensor test as described in this Section. 


ERE PERFORM AMPLIFIER TEST | | 
e Perform amplifier test as described in this Section” 
(Substitution) 


4. Road test arid check the em for proper 
operation. | 


Problem not corrected 





GO to Ag. 


SERVICE circuit or 
REPLACE horn pad 
assembly as required. 


GO to A10. 


REPLACE actuator. 


GO to Att. 


REPLACE sensor. 


Problem corrected INSTALL a new 
: amplifier. 
EXAMINE all connectors 
Carefully for proper 
contact. REPAIR as. 
required. REMOVE 
| substitute amplifier. 


CL4360-2C 


Actuator Cable 


For removal and installation refer to Servo Assembly. 


Servo Assembly (Throttle ee | 


Removal 


1. Disconnect the wiring harness connectors under 
_ the hood at the servo assembly (Figs. 10 through 
17). 


2. . Disconnect the adjuster from accelerator cable © 


and disconnect the vacuum hose at the servo Y. 


3. Remove the screw attaching the actuator cable to 
the retaining bracket. 


4. - Remove the pins and nuts retaining the servo 
assembly to the mounting bracket and remove ‘the 
servo assembly. | 


Installation 


1. Position the servo assembly to the bracket and 
‘install the retaining nuts. Connect the vacuum 
hose. . 


2. Attach the actuating cable to the retaining bracket. 
3. Connect the adjuster to the accelerator cable. 


4. Connect the wiring harness connectors under the. 
hood at the servo assembly. 


Remove the actuator cable from the servo assembly 


(Figs. 10 through 17). Reverse the :procedure for 


installation. 


Vacuum Dump Valve | 


Removal 


1. Remove the vacuum hose from the valve and 
- remove the bracket mounting screw (Fig. 4, View 
E). On F-Series or Bronco vehicles the dump valve 

can be replaced without removing. the bracket. 


2. Remove the valve and bracket assembly. 
~ 3. Remove the valve from the bracket. 


~ Installation 


1. Install the valve to the bracket. 


: 2. Install the bracket mounting screw. 


3. Connect the vacuum hose. 


4, Adjust dump valve. 


Vacuum Reservoir—/7.3L Eee Engine 
Refer to Fig. 19. 
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| _ SPEED CONTROL OPERATION IS INTERMITTENT 
“TEST STEP 






“ACTION.TO TAKE. 





: RESULT «pp 


pe VERIFY THE CONDITION 












-e » Note carefully when intermittent action ¢ occurs. GO to BI. 


pen! INSPECT. VISUALLY. 








If intermittant action. 
occurs while cruising = 





e@ Perform visual aesaeion test. . GO to B2.. -- 











If intermittent acon 
occurs while using -. 

control buttons or | 
turning steering wheel 









CHECK VACUUM TO SERVO. 


_@ » Check vacuum supply to servo. 
















GO to aes 





| SERVICE vacuum 
Supply. 


ae NOTE: 2. 5 wiches of Hg (1. 22 sa is minimum vacuum 
_. for normal'servo operation. The vacuum source hose 
_is attached to the 7.9 mm (5/16 inch) engine vacuum- 
fitting port or the vacuum reservoir “VAC” port with the 
6.9L diesel engine. : | 


acai PERFORM SERVO ASSEMBLY TEST 




















“SUBSTITUTE: known: 

‘| good amplifier if OK — 
“| properly INSTALL 

amplifier. 22: 


@ Perform servo ‘assembly test. Lightly tap servo poey 
while making test. 





| REPLACE servo 
assembly. | 























PERFORM CONTROL SWITCHES AND CIRCUIT 
TESTS chee ge 


SUBSTITUTE known 
good amplifier if OK — 
_ | properly INSTALL 

‘| amplifier. . 







@ Perform control switches and circuit tests as 
descimed in this Section. 








REPAIR circuits, 
REPLACE horn pad _.. 
assembly. CLEAN or 
SERVICE three copper 
brushes and steering 
wheel ring. 


CL4361-2C 
‘Removal . oe 7 = 4 = NOTE: Be certain when connecting the vacuum 
. : _ hoses that hoses are connected to the proper 
1. Disconnect both vacuum hoses from the two ports / vacuum outlet at the reservoir. 
located on the reservoir, oe 
2. Remove the iwo nuts retaining the reservoir from’ Ground Brush | | 
the underside of the LH apron and remove the oa : | 
- reservolr. | = | Removal 
Installation | _ 1. Remove the steering. wheel for access. Refer to 
aa | | ; Section 13- 06, Steering Column-Shift Rod Within 
1. Position the reservoir to the LH ; apron. Secure with —— « Tube. 


two. nuts and tighten. 


7 . a: BD: ‘Snap the . brush assembly out of the turn signal 
2. Connect the: two vacuum hoses: to ihe fesenvoine ‘ * switch. aie 
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te 


: Installation ~ 2 ee a 


install the ground brush in the turn signal switch. (if 
the turn signal switch. was lifted off the column - 
when removing the ground ous install the turn 
signal even) | 


Install the steering wheel horn pad.assembly and ~ 
the oon wheel (Fig. 2). Refer to Section 13-06, 


‘Speed Control sd baked 37-01-22 


Siig Column-Shift Rod Within Tube fot 
Steering | wheel installation. . | 


_ Clutch Deactivator Switch (Manual 
- Transmission Only) - : | 

te Remove nut and bolt attaching switch to bracket. , 
2. ‘Disconnect switch ‘connector. 
3. Reverse Steps 1 and 2 for installation. 


SPEED CONTROL OPERATES BUT DOES NOT 
_ ACCELERATE OR COAST sci PROPERLY 


TEST STEP 


[a PERFORM VISUAL INSPECTION TEST _ 


@ Visually inspect eyRten’, 


PERFORM CONTROL SWITCHES AND CIRCUIT 


TESTS rs 


 @ Perform esa aencnes and circuit tests as 
| described in | this Section. | 


C2 | ; EeeOne = ASSEMBLY TEST 


@ Perform servo assembly test as described. in this 


Section. 





- RESULT ACTION TO TAKE 


GO 10 C1, 


SERVICE ¢ or REPLACE 
- .| affected circuit: . 


_ to C2. 


, : SERVICE circuits: or . 
“REPLACE horn pad wah 
assembly. | 


SUBSTITUTE known 

good amplifier if OK,. 

REPLACE amplifier. 

‘REPLACE servo 

assembly. }. 
'  CL4363-2B 
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Z SPEED CONTINUOUSLY CHANGES. UP AND DOWN es 
-.; TESTSTEP © tit : RESULT __ACTIONTO TAKE | 
VERIFY CONDITION, de Oto DE 


CHECK THROTTLE ACTUATOR. _ 


. 








































® Check throttle actuator for proper operation and ©. ~ GO toD2. ~ 


adjustment. 











SERVICE or ADJUST as 
required. a | 










| p2 | CONTINUITY CHECK 





@ Check continuity of circuits 147, 148 and 149 on 
F-150 — F-350 and Bronco. Check.continuity of 
Circuits 735, 827 and 828 on E-150 — E-350. 


| D3 | TEST SERVO ~ 


_ @ Perform servo test as described in this Section. 


GO to D3. 


| REPAIR or REPLACE *.. 
wiring as necessary. 





















GO to D4. 


REPLACE as required.. | 







| 04 | CHECK SPEEDOMETER CABLES 7 
| @ Check speedometer cables for proper routing, no | 
sharp bends or binding. _ ; a | 





GO to D5. 


SERVICE as required. - 










| 05 | CHECK SENSOR _ 


® Check sensor for free operation. At 30 mph, the GO to D6. 
output voltage is constant in the range°2.5-4.9 . 
V.R.MS with a 4K ohms resistance load coil . 


resistance is 200 ohms. 
| D6 | TESTSENSOR’ 


@ Perform sensor test as described in this Section. 


REPLACE sensor. 











GO to D7. 


REPLACE speed 
sensor. 





CHECK DUMP VALVE — | 


° Check vacuum dump valve. 






GO to D8. 






SERVICE or ADJUST as 
required. | 


2® | 2® |2@ f2@ we |w@ |a@ 












| 08 | TEST AMPLIFIER : | 


® Perform amplifier test as described in this Section. 














Corrects problem REPLACE amplifier.. 
CHECK circuit | 

connections for good 
contacts. SERVICE as 
required. 


Does not correct. 
problem 


CL4364-2D 
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© i. oe wt 


_. SPEED CONTROL DOES NOT,DISENGAGE 
_ - WHEN BRAKES ARE APPLIED. 


28 | TEST STEP: 
| VERIFY THE CONDITION 


-€1. | CHECK STOPLAMPS 7 e 


7 @ Apply brakes and observe stop lamps. 







RESULT Bl ACTIONTOTAKE |° 
gb EIS se GO to E1. 













or an . 7 


>| GO to E2. 


SERVICE stoplamp 

Circuit as required. 
VERIFY fuses are not 
open. GO to E2. 


















‘|- £2 | CHECK DUMP. VALVE 







‘@: Check vacuum dump valve. ~*~ | GO to E3. 








+ ADJUST or SERVICE as 
required. 





CHECK SERVO 






@ Check servo operation and throttle linkage: GO'to E4. 





| REPLACE servo. 






).€4 | TEST AMPLIFIER 









@ Perfrom amplifier test as described in this Section. | Corrects problem’ | >|. REPLACE amplifier. 


P| CHECK contacts of 
: - | green connector. 
. . | SERVICE as required. 


CL4366-2B - 


| Does not correct’ 
problem | 
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| | _” SPEED WILL NOT SET IN SYSTEM , "20 5 oe 7 
ee TestsTeP.. = =————™—~”—~*«‘“‘YY'YsSCsSSRRESULT~—~S~CS]S«sSACTIONT TO TAKE’ | 
| FO | VERIFY THE CONDITION _ 


CHECK THROTTLE ACTUATOR ae — 





















. “: 





@ Check throttle actuator for proper operation and: GO to F2. 7 


adjustment. 
















ADJUST or SERVICE as 
required. | 






(F2 | CHECKCONNECTIONS 


® Check system circuit connections. - 









GO to F3. 


2@ |B 


SERVICE as required. 










[3 | CHECK CONTROL SWITCH |. 


@ Check control switch circuit. 









GO to F4. 









SERVICE switch circuit 
as required. . 











| F4 | CHECK DUMP VALVE 


GO to F5. for manual 
transmission, F6 for 
automatic transmission. 


ADJUST or SERVICE as. 
required. re 


@ Check vacuum dump valve. 








| FS | CHECK CLUTCH SWITCH | ss 


@ Check clutch switch. GO to F6. 





SERVICE switch as. 
required. 

















_ |. F6 | CHECK STOPLAMPS _ 
| ® Check stoplamps, switch and circuit. GO to F7. 


SERVICE lamps and 
Circuit as required. 







| F7 | CHECK SERVO So 


@ Check servo for proper operation. GO to F8. _— 





REPLACE servo. 





| F8 .| CHECK SENSOR st ; | 


@ Check speed control sensor. CHECK amplifier, 


| REPLACE as required. 
REPLACE sensor. 
CL4367-2C 


DAVE GRAHAM ING. 2012 
ALL RIGHTS RESERVED 


. 37-01-26 - st ae = | Speed Control ‘System | | = 37-01-26 - 





SPEED CONTROL SYSTEM DOES NOT DISENGAGE WHEN CLUTCH PEDAL IS DEPRESSED © ) 
“2 : ‘(MANUAL TRANSMISSION omy 


TEST STEP fg ee Se |. RESULT p>] ACTIONTOTAKE.. | 


| _ © Verify system disengages when stoplamp switch is 3 : : . 7 SERVICE or REPLACE 


activated. os | A aes "1 wire assembly 9A840 as 

| |  # . * Pow SFE — a | required. | 
e check cunen Seal cparauions a a 2% 24 SERVICE or REPLACE 
-- ieee 3 ob oe . a _ | as required. | 





CL4369-2B 


“ SPEED GRADUALLY INCREASES OR DECREASES AFTER SPEED IS SET 


TEST STEP. : oe eee RESULT | ACTION TO TAKE 


.@ Verify that engine is ere tice a on ee : : GO to H1. 


> @ Check accelerator action.and head chain ' © ee 2 | P| ADJUST or CORRECT 
‘adjustment. en ies 1 er, a ES | as required. 


ce CHECK DUMP VALVE _ 
® Check vacuum dump valve. | ee 2 7 : GO to H2. 


> ADJUST or SERVICE as 
required. 


eT TEST SERVO 


. @ Perform servo test. 7 ho en 7 | | PERFORM amplifier 
: i o &% = : test. REPLACE if © 
required. 


REPLACE servo. 





‘Perform “Speed Decreases —_ On Steep Grades or- Under Heavy ends? test in this Section. -_ bah 
CL4370-2C 


eh .* x , . . : 7 
. 2 . . . - 
= Ae f05 ere . : Ss : ‘ : “. ve 
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SPEED CONTROL OPERATES BUT DOES NOT 
RESUME ACCELERATE OR COAST DOWN PROPERLY 


| —.. *‘TESTSTEP _ RESULT ~ ACTION TO TAKE 
VERIFY THE CONDITION © ar are GOtod 
-| 31 | CHECK FOLLOWING SWITCHES AND CIRCUITS i ae 7 an a 
| @ Check the SET-ACCEL switch, Coast switch, _ 


RESUME switch and slip ring circuits and brush 
contacts. | - 


























GO to J2. 















SERVICE the circuit as 
required. 










[32 [TESTSERVO.——™ | il 


@ Perform servo test. 






| GO to J3. 










” — , eS Et | REPLACE servo. 
TEST AMPLIFIER end — ] 


@ Perform amplifier test as described in this Section. 







Corrects problem. REPLACE amplifier. 


| Does not correct 
problem. , 


CHECK circuit 

| connections for proper 
contact. SERVICE as 
required. = 


CL4371-2B © 





SPECIFICATIONS _ 
ROTUNDA EQUIPMENT 


Speed Control Tester === 
Z 
oe . . CL4691-1D 


A 
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VEHICLE APPLICATION 


All E-150—E-350, F-150—F-350 Crew Cab, ‘F- oupe! 
Duty, and Bronco Vehicle Models. 


DESCRIPTION 


The. captain's chair on E- Series and Club Wagon 
mounts on a swivel pedestal attached to the vehicle 
floor. The bench seat-on F-Series and Bronco mounts 
on two seat tracks attached to the vehicle floor. | 


The bucket seats on E-Series, F-Series and Bronco 
mount on two seat tracks. The seat tracks mount on a 
fixed pedestal (E-150—E-350) or to the vehicle floor 
(F-150—F-350 and Bronco). | 


The captain chair's on F-Series Super Cab and 
Bronco mounts to a seat track assembly attached to the 
vehicle floor. | | 


ADJUSTMENTS 


Captain's Chair | 


The captain's chair on Econolines can be adjusted 
for either forward facing or rearward facing. However, 


the chair is intended to be locked in the forward facing 


direction when: the vehicle is in motion. 


To rotate the seat, actuate the handle rearward to. 
unlatch the seat and rotate (Fig. 1). The seat 
automatically latches in either the forward or rearward 
facing positions. The seat may be more firmly locked in 
the latch position against slight movements by sliding 
the lock handle forward. 


“The bench and bucket seat adjustment vei is 
located at the LH front of the seat cushion. Pulling the 
lever to the left releases the lock mechanism, permitting 
fore and aft seat adjustment. Releasing the lever will 
lock the seat in the. new BOSON. 


Latch Band 
Captain's Chair 


| Captain's chairs exhibiting side-to-side movement 
~ while latched in the forward facing position may be 


serviced by adjusting. latch band as follows: 


1.. Rotate the swivel pedestal (Lear Siegler design) as 
-~. follows: | 


_’e Driver's seat - adjust the outboard armrest to the 
__ down position. 


« Passenger seat - adjust the outboard armrest to 
the. up. position. — | . | 
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e Adjust the seat back to the full upright position. 
« Adjust the seat tracks to the mid position. 


¢ Slide the swivel pedestal's actuator lever 
rearward. Rotate the seat and pedestal — 
sufficiently to ensure that the latch pawl will not. | 


engage the pedestal tube slot when the actuator 


lever is released. Then, release the lever (Fig. 2, 


View A). 


7 2. Tighten the latch band adjusting bolt until all play is 


removed from support-to-pedestal mount. A good 
indicator is that the latch pawl will not engage in 
the slot in-the tube when the swivel pedestal. is 
rotated to the. forward facing position. (Fig. 2, 
View A)... 


3. Rotate the seat | and pedestal assembly to the 
forward facing position, ensuring that the latch 
pawl aligns with the slot in the tube. 


4. Slowly loosen the latch band adjusting bolt until the. 


latch pawl ''snaps'' into the slot in the tube (Fig. ,2, 
View B): Check support-to- -pedestal mount to 
ensure that no play is present. 


5. Actuate the swivel pedestal's release lever and 
_ rotate the seat and pedestal assembly. Then, 
release the actuator lever and rotate the seat and 
pedestal assembly to the forward facing position. 
The latch pawl should ''snap'' into the slot. Check 


the latch pawl for full engagement in the slot. Refer _ 


to Fig. 2, View B. 


: REMOVAL AND INSTALLATION 
CAUTION: Use care when handling seat and track 7 


_assembly. Dropping assembly or sitting on seat 


when not secured in vehicle could result in 


, damaged pompenent?: 


Bench Seat 


F-150—F-350 and Bronco 
Refer to Fig. 3. 


= “Removal | | 
1. Remove the seat track-to-floorpan retaining 


screws (two on each side) and lift the seat and 
track asemply out of the vehicle. , 


Installation 


1. Apply Caulkirig Cord D6AZ-19560-A or canalont | 
around seat track asSemnly: eNaening:: oa 


locations on floorpan. 


2. Position the seat and track assembly i in he vehicle 
‘ and secure it to the floorpan with the retaining 


screws. Tighten the screws to. 25-44 N-m Me -32. 


ft-lb). 


attachment screw. 


3. Install the seat track bolt plastic’ cover using the 


‘Bucket Seats - 


E-150—E-350—Driver and Passenger 7 
Refer to Fig. 4. 


Removal 


1. Remove nut and washer assemblies securing seat 


and track assembly | to support assembly (four). 
2. ‘Remove ae ‘and track assembly from vehicle. 


TIGHTEN TO 15-20 N-m 
(11-14 FT-LB) 


SUPPORT ASSEMBLY | 
60094 : 


/ SPRING 
620A96 


SEAT BELT 
WIRE. ASSEMBLY 
14A440 


TO ROTATE: ACTUATE | 
HANOLE REARWARD TO 
UNLATCH-FORWARD 

TO LATCH. 


TRIM COVER 


625A60 " SCREW 


| 56902 © 
BOLT-387871 _ (3 REQ’D) 

(4 REQ’D) : | 

62-81 N-m 


{45-59 FT-LB) © Peay 


ASSEMBLY 


WASHER-382552 625A60 


' (4 REQ’D) 


_ NOTE: LH DRIVERS “= 
~ SEAT SHOWN 





FIG. 1 ‘Swivel Pedestal—Captain' Ss Chair—E- 150—E- 350 
and Club Wagon 


3. Remove four support-to- Seals retaining bolts 
and washers (two on each side) and itt the mao 
assembly out of the vehicle. ’ 


Installation 


1. Position seat and track Paani on paneer 
assembly. | 


2. Install nut and washer assemblies securing seat 
and seat track to support assembly. gee nuts | 
to 10-23 N-m (8-17 ft-lb). 


3. Apply Caulking Cord D6AZ-19560-A: or equivalent 
around Support Boren ae bolt locations 
on floorpan. | 


4. Position the sigport gesSmbly in the vehicle and a 
secure it to the floorpan with the retaining bolts and 
washers. Tighten the support assembly-to- ‘floorpan 
screws to 61: -81 N- m (45-59 ft-lb). 


F-150—F- -350° Super Cab and Bronco—Driver' Ss 


Seat 


Removal 
Refer. to Fig. 5. 


“4. ..Rémove support assembly-to- floor bolts and lift | 


the seat and. ‘track assembly from vehicle. - 


Installation 


1. Apply Caulking Cord D6AZ: 19560- A or equivalent ; 


under the seat track assembly. - 


2. Position seat and track BecariyG on the floor ee 

secure bolts. Apply sealer around support 
assembly attaching. bolt -locations -on :floorpan 
(Fig. 5). Tighten bolts to 25-44 N-m (19-32 ft-lb). 
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TO FRONT OF VEHICLE pe 





- ACTUATOR 


SWIVEL PEDESTAL ASSEMBLY __ LEVER 
"(LEAR SIEGLER-DESIGN) . 


"REAR VIEW 





CAPTAINS CHAIR AND SWIVEL PEDESTAL 
~~ ASSEMBLY (DRIVERS SEAT SHOWN) 
MAIN VIEW -. * meu og 


PEDESTAL SHOWN ROTATED TO ENSURE 
THAT THE LATCH PAWL WILL NOT ENGAGE 
IN THE SLOT IN THE PEDESTAL’S TUBE 


LATCH BAND.AOJUSTING BOLT 


LATCH PAWL SLOT IN PEDESTAL’S TUBE 


SWIVEL 
ACTUATOR 
LEVER, 


OIRECTION OF ROTATION 


— 


LATCH PAWL*SHOWN FULLY ENGAGED -" LATCH BAND | 
IN THE SLOT IN THE PEDESTAL’S TUBE ADJUSTING BOLT 





" R3765-2C 


FIG. 2 Swivel Pedestal Assembly Latch Band Adjustment—E-150—E-350 and Club Wagon 
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SEAT TRACK 


LATCH ROD 
ASSEMBLY 
ASSEMBLY 
SCREW 
.384871-S2 
(2 REQ’D) . 
- TIGHTEN TO 
17-27 Nem: 
- (13-19 FT-LB) ae 














SCREW AND WASHER 
ASSEMBLY 
N802970-S2- 

(2 REQ’D) 


SCREW AND WASHER =" 


ASSEMBLY 
N802970-S2 
(2 REQ’D) 
SCREW AND. WASHER rs. 
ASSEMBLY 
N802970-S2 
(2, REQ’D). 


K. “3 ~ FRONT. SEAT =| | alee 
. CUSHION ASSEMBLY ss “3 
3 oe 
) “Ey Gp - 


TRACK 


sEACER 









FRONT SEAT ° 
LATCH SPRING 
62600 


TRACK 
- ASSEMBLY 


> SCREW - 

384871-S2 
(2 REQ’D) © 
TIGHTEN TO” - 

17-27 Nm. 
(13-19 FT-LB) 


SCREW AND WASHER: 
ASSEMBLY 
N802970-S2 

(2 REQ’D) 





SEAT 
/ TRACK 


om 













SCREW 






PLASTIC. . 
“COVER 





R5304-2A 


FIG..3 Bench Seat and Track Installation—F-150—F-350, F-350 Crew Cab, F-Super Duty and Bronco - 
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SEAT 
ASSEMBLY 











TIGHTEN TO 
10-22 Nem 


VIEW A \ 
(8-16 FT-LB) 


> 


PASSENGER SEAT 
TRACK ASSEMBLY 
61704 (RH) 
61705 (LH) 


SUPPORT 


ADJUSTING Fi ASSEMBLY 


- HANDLE 
61765 ag” 
| 


SCREW AND WASHER 
384871-S2 


PASSENGER SEAT 
TRACK ASSEMBLY. 


~ SCREW 
387871-S100 


TIGHTEN TO 

62-81 N-m 

(45-59 FT-LB) 
ASHER 


W 
;——--382552-$100 













FRONT 
SEAT TRACK 


_ SUPPORT 
| ASSEMBLY 
\ 61739 (STD) OR 
NR 619A76 
(PREM) 
ADJUSTING | sal bp 53 
IN a . 
618B68 : Ys | Se 
, oP A MBLY 
NUT AND WASHER \Yes eet®) 
Bacay : DRIVER SEAT 
10-22 Nm \s TRACK ASSEMBLY 
(8-16 FT-LB) | 61705 (LH) FRONT SEAT TRACK 
: SUPPORT ASSEMBLY | 
DRIVER SEAT SUPPORT 
TRACK ASSEMBLY ASSEMBLY 


61704 (RH) 






FRONT SEAT 
TRACK ASSEMBY- RH 





FRONT SEAT 7 
TRACK ASSEMBLY -LH | 
VIEW A : 


FIG. 4 Bucket Seat and Track Iinstallation—E-150—E-350 


F-150—F-350 Super Cab and Bronco—Passenger 
Seat—Bucket/Captain's Chair 


Removal 


1. Remove the two'front bolts retaining the 
passenger seat and support assembly to the 
floorpan (Fig. 5). 


2. Move the seat release lever rearward, causing the 
seat to ''pop-up"’ and fold forward. Then remove 
the two rear bolts used to retain the seat and 
support assembly to the floorpan (Fig. 5). 


3. Disengage one end of the passenger seat support 
Stop cable. | 


4. Move the seat and support assembly rearward until 
the seat back clears the instrument panel when 
foided forward. Then, fold the seat full forward and 
disengage the ends of the three assist springs from | 
their retainers. 


5. Return the seat back to an upright position, then 
push the seat back down firmly until the seat is 


OUTBOARD SEAT 
BELT ASSEMBLY 


PASSENGER SIDE 





INBOARD SEAT 
BELT ASSEMBLY 


as) 


latched. Remove the seat and support assembly 
from the vehicle and place it on a clean, flat work 
surface. 


WARNING: TO ENSURE THE SAFETY OF THE 
TECHNICIAN, IT IS CRUCIAL THAT THE ENDS OF 
THE THREE PASSENGER SEAT SUPPORT ASSIST 
SPRINGS BE DISENGAGED FROM THEIR 
RETAINERS BEFORE THE SEAT AND SUPPORT 
ASSEMBLY IS REMOVED FROM THE VEHICLE. 


installation 


1. Disengage ends of the passener seat support 
assembly assist springs from their retainers. 
Position the seat and support assembly in the 
vehicle far enough rearward of the seat support-to- 
floor attaching holes to enable the seat back to 
clear the instrument panel when folded forward. 


WARNING: TO ENSURE THE SAFETY OF THE 
TECHNICIAN, IT IS CRUCIAL THAT THE THREE 
PASSENGER SEAT SUPPORT ASSIST SPRINGS BE 
DISENGAGED FROM THEIR RETAINERS BEFORE 
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FIG. 5 F-150—F-350 Super Cab and Bronco Bucket Seat Installation 
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THE SEAT AND SUPPORT ASSEMBLY IS 
INSTALLED IN THE VEHICLE. . 


2. Unlatch the seat support assembly. Then, fold the 
seat forward. | 


3. Install the ends of the assist springs into their — 


retainers (Fig. 5). 
4. Return the seat to'an upright. position. Then, push 


the seat back down firmly until the seat support . 


assembly is latched. Apply Caulking Cord D6AZ- 
19560-A or i around floorpan attaching 
holes. 


5. Position the seat. and support assembly over the 


floorpan attaching holes. Then, install the two front 


attaching bolts but DO NOT tighten (Fig. 5). 


6. Install the end of the pass oe seat support stop 
cable. 


7. °Operate the seat support release lever, Causing 
the seat to ''pop-up" and fold forward. Then, install 
the two rear seat support-to-floorpan attaching 


bolts. Tighten the four anaes bolts to 25-44 — 


N-m (19- -32 ft-lb). 


8. Move the seat to an upright position, then push the — 


seat back down firmly until the seat support 
assembly is latched. 


9. Check the seat upper Boemaly for proper 
operation. 


_WARNING: TO ENSURE THE SEAT SUPPORT - 


ASSEMBLY !S IN AN UNLATCHED POSITION, A 
MEASURED DISTANCE OF 102MM 4 INCHES) OR 
MORE IS REQUIRED BETWEEN THE BUMPER AND 
THE LOWER SUPPORT. 


NOTE: For captain's chair applications perform the 
following: 


10. Operate the seat support release lever rearward. 
Ensure the seat back adjuster permits the seat 
back to fold forward at approximately the same 
time the seat support assembly unlatches and 

~ "'pops-up."' In the event the seat assembly and/or 
the seat back does not release properly, it will be 
necessary to adjust the release cable by moving 


the slotted cable retainer fore-or-aft as required 


(Fig. 5). - 
Captain's Chairs 


F-150—F-350 ) Super Cab and Bronco—Drivers 
Seat (LH) 


Refer to Fig. 5. 


Removal | 
1. Remove and retain four seat track-to-floor bolts. 


2. Remove the seat and seat track laa from 
vehicle. 


installation 


1. Apply Caulking Cord D6AZ-19560-A or equivalent 
around attaching. screw locations on floorpan. 


2. Position the seat and seat track. assembly in the 
- vehicle. . 


3. Install four bolts securing seat track8-to-floor. 
Tighten bolts to 25-44 N-m (18.5-32.4 ft-lb). 


E-150—E-350 and Club Wagon, Driver and 


- Passenger Seats With Fixed Supper or Swivel 


Pedestal 
Refer to Fig. 6. 


~ Removal .- .  & 
ae Remove the four-nut and washer assemblies (two 


each side) securing seat and seat track to fixed 
support or swivel pedestal. 


2. Remove seat and track assembly from vehicle. 


- 3. On vehicles with fixed support, remove four bolt — 


and washer assemblies retaining support to vehicle | 
floor. Remove fixed support. from vehicle. 


4. On vehicles with swivel pedestal, remove three 


screws retaining trim cover to. pedestal and: remove 
cover, and remove four bolt and washer 
assemblies retaining swivel pedestal to vehicle 
floor. Remove swivel pedestal from vehicle. 


Installation : oe 
1. Apply Caulking Cord D6AZ-19560-A or equivalent . 


around fixed support or swivel pedeora attaching _. 


bolt location on floorpan. 


2. To install fixed support. Position support on 
floorpan and install four bolt and washer 
assemblies. Tighten to 61-81 N:-m (45-59 ft-lb). 


3. To install swivel pedestal, position pedestal on 
floorpan, lift up trim cover and install four bolt and 
washer assemblies. Tighten to 61-81 N- m (45-59 - 
ft-lb). 


4. Install trim cover on base of. pedestal and. install - 
three retaining screws. 


5. Install seat and seat track assembly « on fixed |. 
support or swivel pedestal. 3 


6. — Install four nut and washer assemblies. Tighten to 


10-22 N -m (8-16 ft-lb). 
Seat Tracks 8 


CAUTION: Use care when handling seat vand track 


assembly. Dropping assembly or sitting on seat © 
when not secured in vehicle may result in damaged 
components. ~ 


Bench Seat—F-150—F-350 F-350 Crew Cab— 


F-Super Duty and Bronco 


Refer to Fig. 3. 


Removal 
1. Remove the bench seat as “outlined. 


2. ° Disconnect the small tension spring from the vee 


seat track and the tie rod. 


3. Disconnect the seat track latch tie rod from the 


latches on. the seat tracks (Fig. 3). 


4. Remove the seat track-to-seat cushion screws and’ 
remove the tracks from the cushion. . 


5. If the seat is being replaced, proceed to Step 1 of 


Installation. 


- Installation - 


1. Lubricate the seat track assemblies _ using Ford 
Polyethylene Grease D7AZ-19584-A or equivalent. 
Assemble the seat tracks to the cushion assembly 
(Fig. 3). Install the track-to-cushion screws and 

' tighten to 17-27-N-m (13- 19 ft-lb). | o 3 
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FIG. 6 E-150—E-350 Captain’ Ss Chair Seat Support—Swivel Pedestal. Shown, Fixed Suppor ryplcal 


Connect the tie rod to the latch. on each seat track. 


Connect the small tension spring to the LH seat 
track and. the tie rod. 


4. _ Install seat and track assembly into the. vehicle as 
outlined. ° . | 


Bucket Seats—E-150—E- 350 Driver and 
Passenger = 


| Removal 
Refer to Eig. 4. | | , 
This procedure -applies to both front seats... 


1. Remove four. seat track-to-support ‘nuts and 
washers and lift the seat and track. assembly from 
its support as outlined (Fig. 4). 


2. Remove the track-to- seat screws and separate the 
seat from the track. | 


3.- -If only the seat is being replaced, sioceed to Step 


1 of Installation. If only the track is being replaced, © 


remove’ the plastic handle and retainer from the 
handle lever. Remove the small spring from latch 


' side track. Transfer. all ‘Miese parts to the. 


replacement track. 


Installation 


1. Position the track assembly to the seat and secure 
- it with the attaching screws. Tighe n screws to 10- 
— 22-N-m (8-16 ft-lb). : 


2. Position the seat and track aetemibly on “the 
- support assembly: and secure it with the attaching 
nuts and washers as outlined. 


Bucket Seat—F-150—F-350 Super Cab and 
Bronco—Driver's Seat 


Removal 
Refer to Fig. 5. 


1. - Remove four seat track-to- floor. bolts and lift the » 
seat and track see ncn the venice as 
- outlined. 


2. Disconnect and remove seat track latch tie rod 
_assembly from the latches'on the seat tracks. 


3. Remove track- to-seat. SCrEWS - and separate seat | 
from track. © | 


4. If only seat is being replaced, proceed to Step 1 of 


Installation. If only track is being replaced, remove 
plastic handle and metal retainer. from handle 
lever. Remove spring from each track. Mamas all 
these parts to replacement tracks. 


Installation 


1. Position the track assembly to she seat and secure 
with attaching screws. Tighten SCrews to 17-27 . 
N-m (13-19 ft-lb). ; | 


2: Install the latch tie rod to.the latches on both seat 


tracks. 


3. Apply Caulking Cord D6AZ-19560- A or equivalent 


around the seat track attaching bolt locations on 
floorpan. Install seat and track assembly into the 
vehicle as outlined. 


Bucket Seat—Bronco—Passenger Seat 


Removal | eee 
1. Remove seat assembly as: outlined. 
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2. ~Remove the four bolts retaining Seat ascenely to 
| the seat support. ; 


| Installation 


Ts Install seat eeceiibiy: to A abou and secure with © 
. four bolts. Tighten bolts to 17-27.N-m (13-19 ft-lb). 


2° ~ Install seat and men assembly into vehicle as 
outlined. 


Captain’ Ss Chair—F-150—F- 350 Super Cab and 
‘Bronco—Driver Seat te es 
Refer to: Fig. 5. 


ts 
¢..8 
re 


Removal 


1. Remove seat and seat track assembly as outlined. 


"2." Disconnect and remove seat track latch tie rod. 


assembly from the latches on the seat tracks. 


3. : Remove four, seat  track-to- seat screws and 
' separate, seat: ‘from: track. 


4. if only seat is being replaced, proceed to Step 1of _ 
o) Installation. If only track is being replaced, remove 


~ handle assembly and.retainer from lever. Remove 


spring from each.track. Transfer all these parts to | 


- replacement tracks. i 
installation ood, 


1. Position the track Sebi to. the seat and secure 


with four attaching screws:: “Tighten screws to 
17-27.N:m (13-19. ft-lb)... 


2. Install the. laren tie Loa to, the latch on mel oi , 


_ tracks. 


3. Apply sealer. to: stack ere ‘bolt locations. 
_ Position the seat and track nee in the vehicle 
as outlined. 


Captain’ cS Chair—F- 150—F-: 350 add Cab and 
Bronco—Passenger peat 


Removal | 


1. Remove the seat cand ‘suppor assembly as 


‘outlined. 


2... Remove four: bolts. securing the support assembly 


to seat (Fig. 9). - 
Installation 


1. Position seat to the cipeor Assembly and? Secure | 


~ with four bolts. oe bolts to 16-27 N- m (Me: 19 
ft-lb). 


a Install: seat ‘and: support into ‘vehicle. as ‘outlined. | 


Captain’ s Chairs E- 150-—E- 350 and Club Wagon, 
Driver and Passenger | | 


Seat—Fixed Support and. Swivel Pedestal 


Removal ; 
Refer to Fig. 6.. 


‘1. “Remove the Seat ' and track assembly from its. 


support as outlined. 


2. Remove the four track-to- seat screws” and 


separate the seat from the track. 


3. If'only the seat is being replaced, proceed to Step | 
1 of Installation: If only the track is being replaced, 


remove the plastic handle and retainer from the 


_ lever. Remove the latch spring from the latch side. | 
track. Transfer all these pans: to ue See 


track. 


Installation 
pale to Figs. 4 and Ge 4 ke -_ 
1. Position the track: assembly tothe eat Gnd secure 


-with the four attaching: Screws. ‘Hone: ‘SCrEWS to 


- 10-22.N-m (8-16 ft-lb). 


ve Position seat'and track Se viibiy on: “the support 


and secure it with four attaching nuts and washers 
as outlined. Tighten nuts to 10-22 N-m (8-16 ft-lb). 


Front Seat Back Adjuster (Recliner) Actuator 
_, Cable 


Captain's Chair—F-150—F- 350 Super ( Cab and 
Bronco—Passenger Seat 


Refer to oe 5. 


~ Removal — 


1. Remove the seat and track Seu as. outlined. 


“2. -Move the seat suppoit release . handle. rearward 


: arid fold the seat fully forward: 


3.. Remove the screw retaining the seat back adjuster 
actuator cable to the seat: support: Then, remove 
‘the E-ring retaining the cable. end .to the release 
‘lever and remove the cable end (Fig. -5). 


4, Remove four bolts retaining. the seat support © 


assembly to the seat spacers (Fig. 5). 


5.-. On thé recliner actuator side of the seat, remove 
~-, two bolts securing the spacer to the seat cushion 
_ frame and remove the ‘spacer. 


6: - Remove the. seat . back. recliner actuator handle 


and bezel... 


% - Remove the seat itighion trim cover nog fi rings. ‘Roll 


back the trim cover as required to gain access to 
the seat back adjuster (Fig. 9). 


8. Carefully peel the seat cushion pad away from the. 


- cushion frame. Then; remove the.two screws 
retaining the seat back actuator cable to the 
. . cushion frame (Fig. 5). 3 | 


9... “Temporarily | install the seat- back ‘adjuster Sealey 
handle. Then, operate the: seat back actuator 
handle, allowing the seat back to fold. forward. 


NOTE: In the event the seat back does not fold forward 
of ‘its normal* upright position when the’ ‘seat “back 


adjuster actuator handle is operatéd, ‘trigger the seat 


back adjuster mechanism as shown in Fig. 7. ° 


WARNING: TO PREVENT- INJURY TO THE | 
TECHNICIAN, BEFORE REMOVING THE SEAT.BACK 


‘AND ADJUSTER ASSEMBLY FROM THE SEAT 
CUSHION ASSEMBLY, THE SEAT BACK MUST BE 


FULLY FORWARD OF Li NORMAL | UPRIGHT | 
POSITION. 


10.. Remove the.clip retaining the Seat back to the seat 


. “cushion frame at the seat back pivot. 


11. Remove ‘the three bolts retaining: the: seat back 
-adjuster to ‘the seat cushion frarme. Then, to 
‘prévent: damage to the cushion trim cover, 
carefully remove the seat back. and’ adjuster 
‘assembly from the seat cushion. pace the seat 
‘back on a clean surface | (Fig: ee 7 


Friganaion . 


_ Remove the eelinee. actuator handle. . 
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FIG. 7 Seat Back Adjuster E-150—E-350 


2. 


INSERT A SCREW ORIVER BETWEEN THE SEAT | 
BACK ADJUSTER PLATES BUT UNDERNEATH 
. THE HOOKED END OF THE SPRING AND AGAINST 
_ THE PAWL. NEXT, REST THE SCREWORIVER 


AGAINST THE EDGE OF THE ADJUSTER PLATE. : 
FOLLOWED BY APPLYING DOWNWARD PRESSURE. 
RELEASING THE MECHANISM. : 


NOTE: USE CARE NOT. TO DAMAGE. THE SPRING. | yee 


‘ SEAT BACK 
+ ten (REFERENCE) 






PAWL 


(REFERENCE) ~ 


. EDGE OF - 


- MAINVIEW 
4 


a ne 


Install the seat back and adjuster Secret to'the - 
_. seat cushion frame (three. bolts). Tighten the bolts: - 
to “38- 51 ‘N*m (29-37 ‘ft- Ib) (Fig.. 5). : 


" Install’ seat back pivot pin. | 
. Secure the seat back adjuster. actuator cable to the, 


seat cushion (Fig.. 5). 
Reposition. and. secure the- cushion: trim cover. 


Install the seat spacer- to the: ‘seat cushion frame. 
oar Tighten. the bolts: to. 16- e7 ie mM: ei a ft- Ib) 


'(Fig-’5). 


Install the seat back. adjuster. bezel and ‘actuator 


* handle. 


NOTE: The replacement of the seat support to 


‘seat back. adjuster actuator cable (long) -may- 
.require the drilling of a new attaching hole in the 
.. Support-assembly. Measure fromthe center of the 
seat support-to-seat spacer attaching hole to the 
center of the actuator cable attaching hole. If the 


distance is.180.9mm (7 1/8 inches) no rework is 


-required.: If not, drill a.9/64 inch: diameter hole at 


the location ‘shown in. Fig: 5: 


Install the: support assembly to the seat ances . 
using the four previously removed bolts: Tighten’ . 
_ the bolts to 16-27 N-m.(12-19 ft-lb). 


ADJUSTER SPRING’ 


SEAT BACK SHOWN IN 
FULL FORWA 


ROD : 
' POSITION. NO FURTHER 


ACTION REQUIRED 

PRIOR TO REMOVAL OF 
THE SEAT BACK AND 
ADJUSTER ASSEMBLY - A. 
FROM THE SEAT CUSHION 


TEETH DISENGAGED | 
AND RESTING AGAINST 


FLAT SURFACE 


. ' [| SEAT BACK SHOWN IN | 
“| NORMAL UPRIGHT ~ 


POSITION. REFER TO . - 
MAIN VIEW FOR: _. 


| PROCEDURE TO TRIGGER 


MECHANISM BEFORE °° 
REMOVING THE SEAT 
BACK AND ADJUSTER 


| ASSEMBLY. FROM THE 


SEAT CUSHION. 


FLAT SURFACE 


TEETH ENGAGED 





10. 


11. 


; R2984.28 


a Install the .end of: the seat back release actuator 


cable into the actuator handle. hen, install the - 


7 E-ring (Fig. 5). 


Secure the actuator cable to the support assembly 
(Fig. 5). : 


Position the seat in an neh pésition. Then, ‘push 
_ the seat back down firmly. anu the seat auPhen 
“assembly is latched. © 


12. 


Install seat into vehicle as. outlined. 


E-150—E- 350 Driver and | Passenger Seat 
Removal 


_seat- assembly. Then, 


Refer: to. Fig. 2 


Remove seat and track assembly 2 as . outlined. 


Remove four bolts retaining the-seat tracks to the 
remove .the seat tracks. 
Remove two bolts retaining the seat spacer to the 


~ cushion frame, .if so equipped. 


‘Remove the séat back recliner actuator hanidlé 
., and. bezel. ' 


ar Remove: the seat cushion trim cover hog’ rings and 
-roll back the trim’ cover as required, to gain access 
to. the seat back sl | 
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5. Carefully peel the seat cushion pad away from the 
) cushion frame. 


6. Temporarily install the seat back adjuster actuator | 


handle. Then, operate the seat back actuator 
handle, allowing the seat back to fold forward of its 
normal upright position. 


NOTE: If the seat back does not fold forward of its 
normal upright position when the seat back 
‘adjuster actuator handle is operated, trigger the 
seat back adjuster mechanism as shown in Fig. 7. 


WARNING: TO PREVENT INJURY TO THE 
TECHNICIAN, BEFORE REMOVING THE SEAT 
BACK AND ADJUSTER ASSEMBLY FROM THE 
SEAT CUSHION ASSEMBLY, THE SEAT BACK 
MUST BE FULLY FORWARD OF ITS NORMAL 
UPRIGHT POSITION. 


7. Remove clip retaining the seat back to the seat 
cushion frame at the seat back pivot. 


8. Remove bolts. retaining the seat back adjuster to 
the seat cushion frame (Fig. 5). Then, to prevent 


damage to the cushion trim cover, carefully remove — 


the seat back and adjuster assembly from the seat 
cushion. Place the seat back on a clean surface. 


9. Remove the recliner actuator handle. 
Installation | | 


1. Install the seat back and adjuster assembly to the 
seat cushion frame attaching bolts. Tighten the 
bolts to 38-51 N-m (29-37 ft-lb). 


Install the seat back pivot pin. 
Reposition and secure the cushion trim cover. 


Install the seat spacer to the seat cushion frame 


using the two previously removed attaching bolts, if 


SO equipped. Tighten the bolts to 16-27 N-m 
(12-19 ft-lb). 
5. Install the seat Back adjuster bezel and actuator 
| handle. | 


6. Install the supoer assembly to the seat spacers 
using the four previously removed bolts. Tighten 
the bolts to 16-27 N-m (12-19 ft-lb). | 


7. . Install the seat tracks to the seat cushion. Tighten 
the bolts to 10-22 N-m (8- 16 ft-lb). 


8. Install the seat and track poy as outlined. 


Seat Support 
E-150—E-350 
Removal 


1. Remove the seat belt assémbly. Refer to Section 
41-50, Seat and Shoulder Belts. 


2. Remove the four bolts and washers retaining the 
seat and support assembly to the floorpan. 


Installation 


1. Install the seat and. support assernbly in the 
vehicle. Tighten the auecune bolts to. 67-81. N-m 
(50-59 ft-Ib). 


2. Install the seat baits Tighten the bolts as outlined 
in Section 41-50, Seat and Shoulder ‘Belts. 


Fixed Support, Swivel Pedestal 


E-150—E-350—Driver and Passenger Seat 


Refer to Fig. 1 for Swivel Pedestal and Fig. 4 for 
Fixed Support 


Removal 


1. Remove three screws securing trim cover to the 
base (Swivel Pedestal only). Lift trim cover. 


2. Remove four base-to-floorpan bolt and washer 


assemblies. 
3. Lift the support (pedestal) aeeserels out of the 
- — vehicle. | 
Installation -— | | 
1. oo the support (pedestal) assembly on the 
oor 


‘2. Apply sealer under the base, over the holes, aia 


install four bolts and washer assemblies. Tighten 
the bolts to 62-81 N-m (46-59 ft-lb). 


3. Position the trim cover in place and secure it with 
three screws (Swivel Pedestal only). 


Seat Back Adjuster (Recliner) Captain's Chair— 
Driver ari Passenger E-150—E-350 


Removal 
1. Remove the seat assembly from the vehicle as 
outlined. 


2. Remove. the seat support/seat tracks from the | 
seat as outlined. 


3. Carefully peel back the inboard seated: trim cover 
until the. armrest-to-seat back attaching bolt is 
exposed (Fig. 8). Remove the bolt and place the 
armrest on a clean protected surface. 


4. Remove the recliner actuator handle and bezel 
from the seat cushion (Fig. 8). 


5. Remove the clip retaining the seat back to the seat. © 
cushion frame at the outboard pivot (Fig. 8, 
View A). 


6. Remove the hog rings aise the bottom of the seat 


back: trim cover (Fig. 9). 


7. Carefully peel up the seat back trim cover until the 
two bolts retaining the seat back to the recliner are 
exposed (Fig. 10). 


8. Temporarily install the seat back recliner actuator’ 
handle. Then, operate the seat back actuator 
handle, allowing the seat back to fold forward of its 
normal upright position. 


NOTE: In the event the seat back does not fold forward 
of its normal upright position when the seat back 
adjuster actuator handle is operated, trigger the seat 
back adjuster mechanism as shown in Fig. 7. 


WARNING: TO PREVENT. INJURY TO THE 
TECHNICIAN, BEFORE REMOVING THE SEAT BACK 
ASSEMBLY FROM THE SEAT CUSHION ASSEMBLY, 
THE SEAT BACK MUST BE FULLY FORWARD OF 
ITS NORMAL UPRIGHT POSITION. 


9. Remove the clip retaining the seat back to aoe seat 
cushion frame at the seat back pivot. © | 


10. After removing the two bolts retaining the seat 

back to the recliner assembly, lift the seat back off 

of the seat cushion and place it on a clean, 
protected surface. 
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FIG. 9 Seat Back Trim Hog Rings 


11. Remove the hog rings and cushion trim cover as 
required to gain access to the three bolts retaining 
the recliner assembly to the seat cushion frame 
(Figs. 11 and 12). 7 - | 


12. Remove the three recliner assembly-to-seat 
| cushion frame attaching bolts. : pss 


13. Remove replacement recliner assembly. 
installation 


1. . Install the recliner assembly-to-the seat cushion 
frame. % . : 


2. Install the three recliner assembly-to-seat cushion 


frame attaching bolts (Fig. 12). | 


3. Install the cushion trim cover to the seat cushion 
frame using ‘new hog rings (Fig. 11). 
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' FIG: 10 Seat Back Retaining Bolts — 


4. Position the seat back on the recliner assembly 
and install the retaining bolts (Fig. 10). 7 
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5. Install the seat back to:seat cushion frame using 
retaining clip on inboard seat back pivot (Fig. 8). 


6. Move the seat back to the upright position. 

7.. Install the seat back trim cover using new hog rings 

8. Install .the seat back-to-seat cushion frame 
~ outboard pivot retaining clip (Fig. 8). —_ 





HOG RINGS | 


ASSEMBLY: 


| | A2066-1 : 
FIG. 11 Seat Cushion Hog Rings 
SPECIFICATIONS. | | 
SEAT TRACK — MANUAL — TORQUE N-m (FT-LB) 
Seat Track-to-Cushion 
'- Bucket 
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Install the seat assembly as outlined. 


‘Install the recliner actuator handle and bezel on 


the seat cushion (Fig. 8). 7 | 


Position ‘the inboard armrest and install the 
retaining bolt. Install the armrest cover (Fig. 8). 


Install the seat support/seat tracks as outlined. 


TRIMCOVER' © 
(PEELED UP) 


RECLINER 
ASSEMBLY 


SEAT CUSHION PAD 


COVER FRONT SEAT 


RECLINER ADJUSTER TO .. BACK ADJUSTER 


CUSHION FRAME ATTACHING 
BOLTS AND WASHERS 





R3065-1A 


FIG. 12 Recliner Assembly | 


- , Seat Track-to-Floor Pan or Support 
| [Benet Captaine 
[Econoline Cid’ «YC 16) | 1022 G1 


| = ss 10-22 (8-16) | 61-81 (45-59) | 61-81 (45-59) 
| F-Series & Bronco | 17-27 (13-19). | 17-27 (13-19) | ‘25-44 (19-32) | 25-44 (19-32) | 25-44 (19-32) | 61-81 (45-59) | — | | 






- + Support-to-Floor 


| CR2206-2G 
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VEHICLE APPLICATION 
_ E-150—E-350 And F-350 Crew Cab. 


DESCRIPTION 


On E-series, the 3-Passenger Quick Release Rear ha 
Seat is held to the floor by the engagement of the rear. ||. 


retainer with the rear striker and the engagement of a 
- latch rod hook with the front striker. The Quick Release 
facilitates removal of the rear seat. 


REMOVAL AND INSTALLATION 


Quick Release Seat—3-Passenger—E- -150— 
E-350 — 


Removal 


1.° Lift and rotate the seat latch handles (RH and LH) 
rearward, causing the seat to move rearward: and . 


- disengage. the floor strikers (Fig. 1). 


Lift the latch rod hook end (RH and LH) out of. the 
ocking holes in the em floor ‘strikers. | 


NM. 


REAR SEAT LATCH ASSEMBLY 
1261383 (LH) 
1261382 (RH) 


REAR SEAT — 
ASSEMBLY 


TO FRONT OF VEHICLE 


__} LATCH 

/ HANOLE 
TIGHTEN 
“BOLTS TO 


62-81 N-m 
ie FT-LB) 


per es 


| a REAR ‘HOOK “/ 


RETAINER 
SEAT FRONT 


RETAINER _ 
| FRONT FLOOR — 

REAR SEAT LATCH “LOCKING HOLE 
REAR STRIKER 


1267428 — 


SHOULDER BOLT-386210 
WASHER-382552 





- REAR SEAT LATCH 
*. FRONT STRIKER 
1262440 © 


R2207-1D 


NOTE: LH LATCH INSTALLATION SHOWN 
RH SYMMETRICAL OPPOSITE 


FIG. 1 Optional Quick Disconnect for ‘Passenger 
Rear Seat E-150—E-350 





63. Remove the ‘seat assembly from the vehicle. 


4. If floor strikers are to be removed: 


Remove striker attaching bolts and washere. Apply 
a bead of Ford Caulking Cord D6AZ-19560-A or: 
- equivalent to the floorpan side of the washers. 
Install the bolts and washers into the floor and 
tighten the seat striker pene, to 14-27 N-m ae: 20. 
ft-lb). | ; 


‘Installation 


_ “4. If floor strikers were rernoved, install strikers, bolts 


and washers. Tighten the bolts ‘to 62-81 N-m 
(45-60 ft-lb). The front strikers have holes to be 
| positioned inboard for latch engagement. 


a 2. Lift the seat assembly into the vehicle and align the 


retainers to the rear edge of the floor strikers. 
(Fig. 1). 


3. Engage the hook end of the. latch rods (RH and 


LH) into the front floor striker locking hole. 


; 4.. Rotate the latch handles (RH and LH) forward, 


causing the seat assembly to. slide forward into 
engagement with the floor strikers. Continue latch. 
handle rotation until the bottom of the handle 
contacts the top surface of the front floor strikers. 


NOTE: In Club Wagons with: eight passenger - 
seating, the bench seat with automatic locking seat 
belt retractors at the outboard positions must be | 
installed in the first bench seat position. . 


WARNING: KEEP STRIKER AREA FREE OF 
FOREIGN OBJECTS THAT WOULD PREVENT 
FRONT AND REAR RETAINERS FROM. 
PROPERLY ENGAGING THE STRIKERS. NEVER 
ATTEMPT TO ADJUST THE SEAT LATCH 
WHILE THE VEHICLE 1S IN MOTION. PRIOR TO 
OCCUPYING THE SEAT, CHECK TO SEE THAT 
THE HOOK END OF THE LATCH RODS AND . 
HANDLES ARE LATCHED SECURELY TO THE 
STRIKERS TO ENSURE PROPER 2EAT 
RETENTION. 


Rear Compartment Seat and Seat Belt—Four 
Passenger Seat—E- 150—E-350 _ | 
To .remove a rear compartment seat and floor. 


attaching seat belts, remove each bolt and lock washer 
(Figs. 2 and 3). Remove the seat and belts. Apply a 


- .bead of putty-like waterproof sealer, such as Ford 


Caulking Cord D6AZ-19560-A or equivalent, to the 
floorpan side of the washers. Install the bolts and 
washers in the floor. Tighten the seat bolts to 
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- BOLT-386210-S 
WASHER 62-81 Nm 
382552-S2 ; ... (45-60 FT-LB) 


REGULAR 
CLUB WAGONS 
oe 


. | CAULKING CORD 
SUPER VANS AND D6AZ-19560-A 
SUPER CLUB WAGONS (OR EQUIVALENT) 


VIEWA ._ .. 





FIG. 2 Rear Four Passenger Seat—Fourth Row—E-150—E-350 (12-passenger) is 


= BOLT BOLT-386210-S100 - 
WASHER 386210-2-100 | 62-81 N:m (45-60 FT-LB) 


: 62-81 N-m | 
382552-S2 (45-60 FT-LB) 


“WASHER 
382552-S2. 


Pa REINFORCEMENT 


-CAULKING CORD ASSEMBLY 
-D6AZ-19560-A CAULKING CORD 112B76 


(OR EQUIVALENT) | _D6AZ-19560-A 
— : (OR EQUIVALENT) 


VIEW IN CIRCLE A VIEW IN CIRCLE B 


R2786-2B 





FIG. 3 Rear Four Passenger Seat—Fifth Row—E- 150—E-350 (15-passenger) 


34-61 N-m (25- 45 ft-lb) and the seat belt bolts to 14-29 2. Lift the seal and track assembly into the cab and 
N-m (10-22 ft-lb). secure it to.the floorpan with the retaining screws. 


| To install the seat and belts, use the same sealing Tighten the screws to 25-44 N-m a 32 ft-lb). 
_ procedure. Tighten the seat mounting bolts to 62-81 | 
N-m (45-60 ft-lb) and seat belt mounting bolts to 30-43 Seat Tracks 


ills Comrce na) | Rear Bench Seat F-350 Crew Cab 
_ NOTE: In Club Wagons. with eight passenger seating, | 


the bench seat with automatic locking retractors at the Removal | 


‘outboard positions must be installed in the first bench et eee . 
seat BOSIiOR: | 1. Remove the bench seat as outlined. 


Rear Bench Seat | | 7 | | ) 2. ‘Disconnect the small tension spring from the Un 


seat track and the tie rod. 
mene Grew cae _ | | | : 3. Disconnect the seat track latch tie rod from the 
‘Removal } latches on the seat tracks (Fig. 4). . 
1. Remove the seat track-to-floorpan retaining 4. 
screws (two on each side) and lift the seat and 
track assembly out of the vehicle (Fig. 4). 


Remove the seat track-to-seat cushion screws and . 
remove the tracks from the cushion. 


CAUTION: Use care when handling a seat and 


Installation track assembly. Dropping assembly or sitting 
1. Apply Caulking Cord -D6AZ-19560-A or equivalent on seat when not secured in vehicle may 
unas seat track assembly. : . damage seat track components. 
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YU ABS |, SBS ——_ 
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R2392-2E 
FIG. 4 Rear Bench Seat and Track Installation—F-350 Crew Cab_ 


Installation -. = s 2 ‘ss : ~~ # 52s “Connect the tie rod to the latch on each seat track. 

1. Lubricate the seat track assemblies using Multi- eae. ae z 
Purpose Grease DOAZ-19584-AA or equivalent. . 3-. Connect the small tension spring to the LH seat 
Assemble the seat tracks to the cushion assembly track and the tie rod. | * “ee 
(Fig. 4). Install the track-to-cushion screws and co | fi ae ee 
tighten to.17-27 N-m°(12-20 ft-lb). _ 4. Install seat and track assembly as outlined. 
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VEHICLE APPLICATION 


F-150_ Through F- 350 with Super Cab, Bronco and 
E-150 Through E-350. - 


DESCRIPTION AND OPERATION | 
Super Cab 


Super Cab models have . optional folding side- . 
mounted rear seats which are designed to fold upward . 


against the side of the cab for storage (Fig. 1). A 
forward-facing folding rear seat which converts to a load 
floor is optional with F-150 and F-350 Super Cab 
models (Fig. 2). The back of the seat is held in an 
upright position by a latch mounted on the inside rear of 
the cab (Fig. 3). The bottom of the seat pivots to lie flat 
against aah bumpers a. 4). 


Bronco 


The Bronco has an eptional fold- down rear seat (Fig. 
5). A seat back latch on the lower RH side of the rear 
seat is lifted to unlock the seat back. The seat back is 
folded to the cushion with an additional seat back lever. 
A cushion latch located at the center rear of the cushion 
is lifted to unlock the cushion from the floor-mounted 
striker. The cushion. folds forward to neo ae a flat 
storage area... , ae 


E-150—E-350 


E-150 through E-350 models have an optional rear 
seat/bed (Fig. 6). A latch is provided to convert the seat 
to a bed. 

ADJUSTMENTS 


E-150—E-350 Seat/Bed Tie Rod — 


If the seat/bed. latch. fails to release, turn the 


adjusting turnbuckle clockwise to shorten the rod. travel 
(Fig. 6). If the seat fails to lock in the bed position, turn 
the adjusting turnbuckle counterclockwise to eaguien 
the rod travel. | 


E-150—E-350 Seat/Bed Center Latch | 


If the seat/bed center latch does not return to the - 
locked position after operation of seat/bed, move latch 


adjusting spring toward the center of the seat/bed (Fig. 
6). | | 


E-150—E-350 Seat/Bed Operation | 


If the seat/bed operation becomes difficult, loosen four 
cushion attaching bolts and allow seat/bed to shift (Fig. 6). 
Tighten attaching nuts. Check operation effort. Tighten 
upper seat back: attachment to 11-21 N-m (8-16 ft-lb). 


REMOVAL AND INSTALLATION 


E-150—E-350 Seat/Bed Tie Rod | 

Front Cushion and Armrest Assembly 

Removal 

1... Detach rear latch wire from the front latch (Fig. 6). 


_ 2. Remove four nuts attaching seat cushion to frame 


assembly. 
3. Remove seat cushion from frame assembly. 


~ Installation 


1. Position seat aishion to frame seabhy (Fig. 6). 


2. Secure cushion to frame assembly with four nuts. 
Tighten nuts to 17-27 N:m (12-20 ft-lb). 


3. “Attach rear latch wire to front latch. 


Seat Back 


Removal _ | , 
1. - Remove ‘seat cushion as outlined. 


2. Remove ‘four bolts and nuts attaching the seat 
back to the frame assembly (Fig. 6). ~ 


3. Remove seat back from the frame seee ee” 


| Installation’ 


A, Position seat back to the frame assembly (Fig. 6). 


2. Install attaching screws and tighten to 11-21 N-m 
(8-16 ft-lb). 


NOTE:. Cross tighten attaching screws to ensure 
proper Seat/bed operation. 


3. Install seat cushion as outlined. 

Rear Deck | 

Removal 

1. Loosen wing nuts on each side of rear deck (Fig. 


2. Slide rear deck off the frame assembly. 
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N606702-S2 TIGHTEN TO 
25-44 N-m (18-32 FT-LB) 


RETAINER BUMPER 


ASSEMBLY | 
ASSEMBLY 
600A84 624A16 


‘SEATING. 
-: POSITION BC A ee 
ee STORED 
POSITION 


Eee 


_ TO FRONT OF BODY | 


“= . SEAT ASSEMBLY 
| 60026 - | 
VIEW B _-_N610959-S2 





= | R2383-2B - 
FIG. 1 Side-Mounted Folding Rear Seats—F-150—F-350 Super Cab | an 


Installation as | 
1. Slide rear deck into place on frame assembly (Fig. 


2.° : Secure with wing nut on each side. 

Seat/Bed Assembly | 

Removal. > | . | | 
1. Remove rear deck from assembly as outlined. 


2... Remove the seat belts. Refer to Section 41-50, 
_ Seat and Shoulder Belts. 


3. Remove four bolts attaching seat/bed to floor (Fig. 


SEAT CUSHION 


4. Remove seat/bed assembly from vehicle through 
FOLDS FORWARD. | 


“SeaTBACK | A. _ the rear door. 
FOLOS DOWN Se 
Installation _ 
1. Position seat/bed assembly on floor, §=- | 


FIG. 2 Forward-Facing Folding Rear Seat—F-150— 2. Secure with attaching bolts. Tighten attaching bolts 
peer ener cee 4962-81 Nem (45-60 ft-lb). | 


-, 93. Install the seat belts. Tighten the attaching bolts to 
© 30-43 N-m (22-32 ft-lb). , ae: | 


4. Install rear’ deck as outlined. 
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REAR SEAT BACK: 
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"” STANDARD — 
VIEW A 
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oe, | _ - 


REAR SEAT BACK PAD 
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FIG. 4 Forward-Facing Rear Seat Cushion Installation—F-150—F-350 Super Cab 
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FIG. 5 Rear Fold Down Seat—Bronco 
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FIG. 6 Rear Seat/Bed—E-150—E-350 
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VEHICLE APPLICATION 
F-150—F- 350 and Bronco. 
DESCRIPTION AND OPERATION 


All folding seats (except Bronco passenger seat on | 


models with bucket seats) have a latch designed to hold. 
the seat back in the normal position. The Bronco bucket 
seat back does not fold forward: on the passenger side. 


For rear seat passenger entry and exit and to gain 


access to the storage compartment. (F-150—F-350 
Super Cab, F-350 Crew Cab and Bronco with full bench 
seat), a handle on the side of the seat back releases the 
seat latch. 


If the seat back will not latch in position or the latch 
mechanism will not unlock, it may be necessary to 
remove the side shield and/or remove the seat back 
trim cover far enough to inspect the latch mechanism. 


Then, replace any parts to put the latch Syetem in 


proper working order (Figs. 1 and 2). 


For information on the seat back latch used with 
_ forward-facing rear seat option (Super Cab only), refer 
to Section 41-20 Folding Rear Seats. 


REMOVAL AND INSTALLATION 


F-150—F-350 Bench Seat Latch 
Removal 


1. Remove attaching screws and trim shield from 
lower side of seat back (both sides) (Fig. 2). 


2. Remove two bolts attaching latch to seat back. 
Installation 


1. Install two attaching bolts. Ensure that springs (one 
each side) rest against the bottom of the seat back 
and are hooked over the pawls on each end of the 
latch. Tighten upper bolt to 25-37 N-m (18-28 ft-Ib) 
and the lower bolt to 25-34 N-m (18-32 ft-lb). 


2: Install trim cover using cover attaching screw (Fig. 


Bronco and F-150—F-350 Super Cab Bench 
Seat Latch 


Removal 


4. Remove bolt and washer attaching seat back to 
cushion and remove back from vehicle (Fig. 1). 


2. Untrim back to gain access to latch mechanism. 
Refer to Section 41-60, Seat Trim. 


BEZEL-62672 » 
~ SCREW 


FRONT SEAT BACK 


BUMPER ~ 
386650-S 


| FRONT . 
: SEAT BACK 

BOL T-—385329-S2 

17-24 Nem 
. (12-18 FT-LB) 

- WASHER : 
FRONT SEAT 385208-S2 
- CUSHION : a 
'- FRONT SEAT 
STRIKER—62638-A 


THE CABLE ASSEMBLY IS TO BE ADJUSTED, 

IF REQUIRED, TO PRODUCE THE 2.5mm 
(0.10 INCH) MAX. GAP BETWEEN THE ~ | 

FRONT SEAT BACK LATCH PAWL AND THE 


FRONT SEAT BACK LATCH STRIKER. R1903-1F 





FIG. 1 Front Seat Back Latch Installation—Bronco and _ 
-  F-150—F-350 Super Cab Modelis 


3. To remove the rod assembly connecting the 
unlatching lever to the latch pawl, remove two 
screws and bundling step: Unhook rod from lever 
and pawi. 


4. Toremove the latch pawl, disconnect the rod fen 
the pawl. Cut and remove the pawl pivot pin and 
disconnect spring from seat back frame. 


Installation 


1. To install latch pawl, insert a new pivot pin through 

holes in seat back and pawl. Flatten end of pin to | 

- retain it in the seat frame and hook end of spring . 

- onto seat frame. Insert end of latch rod through 
hole in pawl. 


2. To install the latch rod, push attachment screws 

~ through holes in attaching tabs on rod and install to 
seat frame. Insert ends of rod into proper holes in 

the lever and pawl. | 
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~ Ie schew. Removal 
ae 2 \ | 1. Dump seat back foiwerd: 
ASHER oo EV A/ a 
385208-S2 | ; oo: 3 2. Untrim rear corner of seat cushion. . 
: t — 3. Remove two attaching bolts and striker from seat 
85329-S2 
TIGHTEN TO cushion (Fig. 1). ; 
25-43 N- : 
ieeo Eris) 2 Installation 
? — 1. — Install two attaching bolts and tighten to 17-27 
SPACER > BOLT. N-m (12-20 ft-lb). 
386369-S 388887-S2 . 
gt : TIGHTEN TO 2. Retrim rear corner of seat cushion. 
25-37 Nm 
Pees \- na oa eruah 3. Adjust gap between pawl and striker by reaching 
BUSHION. 3 | up inside trimmed back and rotating latch rod 
ASSEMBLY adjustment until gap is 1.27-1 7mm (0.05-0.07 
inch). 
BACK 
| : ~ ASSEMBLY | -F-350 Crew Cab Heer Seat Latch 
BOLT 
Fe dlgeatieh 7 im _. _,385329-S2 Removal 
| - TIGHTEN TO 1. Remove two pone attaching latch ‘to seat back 
25-43 N-m (Fig. 3)... 
(18-32 FT-LB) 
Installation 





FIG. 2 Front Seat Back Latch Installation—F-150— 


F-350 Conventional Cab Bench Seat 





Seat Back Latch 


REAR SEAT 


BACK STOP el pity pales 
62488 (18-32 FT-LBI a 
| my — 


R3771-2A 
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3. Install untrimmed seat back frame to cushion and 
adjust gap between pawl and striker by rotating 
center portion of the rod assembly. The gap 
between the: pawi and striker must be 1.27- 
1.77mm (0.05-0.07 inch). Remove seat frame from 
cushion and retrim. 


4. Install trimmed seat back to euchiga cy inserting 
~ attaching bolt through hole at end of the arm 
sticking out of the trimmed back. Slide washer over 

the end of the bolt, slide back onto inboard pivot 

pin and drive attachment bolt. Tighten bolt to 25-43 
N-m (18-32 ft-lb). Check gap and adjust, if 


1. Install two attaching bolts. Ensure that springs (one 
each side) rest against the bottom of the seat back 
and are hooked over the pawls on each end of the 
latch. Tighten bolts to 25-43 N-m (18-32 ft-lb). 


CUSHION LATCH ASSEMBLY 


BOLT—388887-S2 
TIGHTEN TO |} 
25-43 N-m 
(18-32 FT-L8) 


BACK ASSEMBLY 


BOLT~—385329-S2 
_ TIGHTEN TO 


_ FIG. 3 Rear Seat Back Latch Installation—F-350 Crew Cab 
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VEHICLE APPLICATION 
E-150—E-350, F- 150-—F- 350, F- Suen Duty an 
Bronco. 


DESCRIPTION AND OPERATION 


The seat belts and shoulder belts are factory- 
installed in their proper locations. If the seat belts or 
shoulder belts are rernoved for any reason, they should 
be installed as shown in Figs. 1 through 10. Sealer 
should be placed around all seat belt anchor bolt holes 
in the floorpan. Tighten the anchor bolts to 30-43 N-m 
(22-32 ft-lb). 


Belt assemblies must be installed i in matched sets as 


received. and must not be peerage between 
vehicle models. 


._ Ifa component portion (buckle BeHIOA, retractor 
portion, etc.) of a seat belt. or shoulder belt 
assembly is nonfunctional or damaged, the entire 
assembly (buckle, tongue and shoulder harness 
portions) must be replaced. The replacement 
assembly must be installed as a matched set and the 
identification labels on all portions must bear exactly the 
same code, date of manufacture and manufacturer's 
name. Under no circumstances are seat belt or 
shoulder belt components to be replaced as 
individual components. 


WARNING: ALL SAFETY BELT ASSEMBLIES 


INCLUDING RETRACTORS AND ATTACHING . 


HARDWARE SHOULD BE INSPECTED AFTER ANY 
COLLISION. FORD RECOMMENDS THAT” ALL 
SAFETY BELT ASSEMBLIES IN USE DURING A 
COLLISION BE REPLACED UNLESS THE 


COLLISION WAS MINOR AND A QUALIFIED © 


TECHNICIAN FINDS THAT THE BELTS SHOW NO 


DAMAGE AND CONTINUE TO OPERATE 


-PROPERLY. SAFETY BELT ASSEMBLIES NOT IN 


USE DURING A COLLISION SHOULD ALSO BE > 
INSPECTED AND REPLACED IF EITHER DAMAGE 


OR IMPROPER OPERATION IS NOTED. 


Seat Belt Extension Assembly 


A seat belt assembly ‘that is too short when fully 
extended over the lap of a stocky vehicle occupant, can 
be lengthened approximately 203mm (8 inches) with a 
seat belt extension assembly which can be obtained 


through local Ford Dealers. The seat belt extension 
assembly is only available with black webbing and 


standard buckle and must be of the same manufacture 
as the belt system to which it is attached. 


Occupant Restraint System 


The continuous loop system can be identified by the 


_movable tongue on. the-front outboard lap/shoulder. belt 


and only one retractor. (This is a ee momenon lap/ 


shoulder belt retractor.) 


Seat Belt Warning System 


Continuous loop system units incorporate a buzzer 
and lamp warning system. The seat belt warning lamp 
will illuminate for approximately eight seconds after the 


‘ ignition switch is turned to the RUN position, regardless 
of seat belt usage. The seat belt warning buzzer is 


grounded by a switch in the LH inboard buckle, on the 
continuous loop and the dual spool systems. The seat - 
belt warning buzzer will sound for approximately eight 
Seconds: unless: the driver's belt is used: 
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ASSURE THAT WEBBING 
1S NOT TWISTED BETWEEN 
ANCHOR PLATE AND‘ 
RETRACTOR © 


BOLT-386273-S100 
TIGHTEN TO 
30-43 N-m 

(22-32 FT-LB) 

(1 EACH SIDE) © 


TIGHTEN TO 
30-43 N-m 
(22-32 FT-LB) 

(1 EACH SIDE) 


FIG. 1 Seat Belt Installation—Bronco Front Bucket Seat 





. '(R5231-1A | 


FIG. 2 Seat een Adjustment 


_ Continuous Loop System. Description 


The occupant restraint system. for front. outboard 
passengers is a continuous loop: system (Figs. - 1 


through 5). The. outboard combination lap and shoulder 


belt use a common sliding tongue. To secure the belts, 
the tongue is inserted into the inboard: buckle. 


-On F-150—F-350, Bronco, the webbing for the lap 
belt is anchored near the inboard side of the sill without 


98611A2- 3- eee 





(7 EACH SIDE) (1 EACH SIDE) 


-R2539-2G . 


a retractor. On i= 150-—-E. 350, it is attached to fies seat 
pedestal. - 


- The shoulder Hamneds retractor is descned to let the — 


webbing freely move in or out at all times, except during. 2 
vehicle maximum deceleration, when it is automatically — 


locked by a mechanically actuated inertia, sensor. 


On bench seat installations, the inboard belt with. the ‘a 
buckle passes through the seat before being anchored 
to the floor, and directly to a fixed anchorage on the — 
floor on bucket seat installations (except E-150— 
E-350). Attaching the tongue and buckle secures the 
occupant with both lower and upper restraints. This 
tongue and buckle attachment can be See by 
a single continuous movement: i 


After entering the vehicle, adjust the front ‘seat to . 
obtain the best position for driving comfort and visibility. 
Then, use the following procedure for fastening belts: . 


Pull up on the shoulder portion of the belt to tighten - 
the lap portion to a snug fit. Be sure the belt is as low oh | 
your hips as possible. If the shoulder: belt. 
uncomfortably tight, a comfort regulator is provided in : 
the -shoulder belt retractor to reduce belt pressure 
against your chest. The shoulder belt can be adjusted. 


much like a window shade to. maintain a small. amount 
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FIG. 3. Seat Belt installation—Bronco Front Bench ital 


of slack in the belt. The adjacent door must be closed to 


use this comfort: regulator feature: 


Adjustment Procedure 


To set the comfort regulator, the shoulder belt initially 
should be positioned snug against the chest: If the belt 
is not snug,, the comfort regulator may already be 


engaged. Disengagement | is ee by ‘the 


following procedure: 


2 Pull the Shoulder. belt outward 10-13 .cm (4-5 

inches), then release. it and allow belt to fully 

retract. Repeat procedure if belt is not snug to the 
chest. (Fig. 2, View A). | 


2. Now the belt tension’may be adjusted by pulling 
-down slightly on the shoulder belt and releasing. 
The least amount of slack needed to relieve 


_ tension, but not more than 25 mm (1.0 inch) should. 


be pulled. out when using the comfort regulator 
“system (Fig. 2, View: B). 


“If the desired setting is not achieved or excess slack 


develops as you cna? seat position, repeat the above 


procedure. 


When the. door | is Spend. ‘the comfort ‘regulator 
releases automatically, permitting the: lap-shoulder. belt 


to retract. After unbuckling the-belt it is recommended 


Seat and Shoulder. Belts 


, oe es BOLT-386274-S100. ; 
= a (1 EACH SIDE) _ 
aa | } 
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that you vaude the dengue during retraction to prevent it 
from-striking you or the vehicle. 


E Two-Point Lap Belt Operation— 
- Non-Retractor | 


(Ail E-150—E-350 Rear Seats Except _ Captain's 
Chairs | and Second Row Bench With Retractors) 


To lengthen the belt, tip the tongue at a right angle to 


_ the belt, and pull the-tongue until the ends. can be pine 


over the' lap. 


To fasten the belt, .insert the ‘aes into the open 
end of the buckle until a snap is heard. To shorten the 
belt, pull on-the loose end of the webbing. The belt | 
should. be snug across the hips, NEVER ACROSS 
THE WAIST. 


Two-Point Lap Operation—Retractor 


- (F-150—F-350 Super Cab‘ and Bronco Rear Seats . 


and E-150—E-350 Second Row Captain's Chairs ane 
Second Row Bench: with Retractors) 


~ The webbing for the lap belt extends from a retractor 


~ that automatically locks when: the belt is worn (Figs. 6, 


7, 8, 9 and 10). This lock prevents the belt from being 
pulled out further-but allows the belt to retract and thus 
maintains a eae:) fit around the:user for optimum safety. 
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FIG. 4 Front Seat Belt Installation—F-150—F-350 Regular Cab Shown, F-350 Crew Cab Similar. 


Center Lap Belts: 


The center seat belts do not have retractors (Figs. 3 
and 4). To lengthen the belt, tip the tongue at a right 
angle to the belt, and pull the ae until the ends. can 
be joined over the lap.. , 


To fasten the belt; insert the tongue into the open 

end of the buckle until a snap.is heard. To shorten the 
belt, pull on the loose end of the webbing. The belt 
should be snug across the eee NEVER ACROSS 
THE WAIST. 


| Unfastening Seat Belts 


Push the release button in the buckle and allow the 
front and rear Coa’, sete to retract to ne aay 
stowed position. - 


ADJUSTMENTS — 


Rear Belts 
(Super Cab, Crew Cab and Bronco E-150—E- 350 


(Captain's Chair, Second Row Bench. Except 12-15- 


Passenger) 


To fasten the. rear belts, pull the belt out of the 
retractor with a steady motion and insert it into the 
buckle until a snap is heard and a latch is felt (Figs. 6, 7 
and 8.) Adjust the lap belt-snugly across the hips, 


NEVER ACROSS THE WAIST, by —— me slack : 


to return to the retractor. | 


Seat Belt Maintenance ° ) 
Seat belt assemblies are maintenance- free: however, 


‘they should be periodically inspected to ensure that 


they have not become damaged and that they. remain in - 
proper operating condition. 


Jammed Lap Belt Retractor Two-Point 
Systems | 
If the lap belt retractor is jammed by allowing the belt 


to retract while twisted, eee can be ued with this 
procedure: 


1. Use both hands to tighten the webbing, on the 


spool by. pulling on the belt. : 


2. Push the webbing into the retractor until the belt i is 


completely retracted. Repeat Step 1 if necessary. ; 


3. Pull the belt out of the retractor as far as it will go 
' and inspect the webbing for foreign material or 
twisting. Remove the foreign matter or untwist the 

belt and let the webbing retract. 


- 4, Sit in the seat, pull out the lap belt, and buckle up. 


~ Do this about five times to ensure the belt retractor 
pperates properly. | 


TESTING aa 


Webbing Cannot be: Pulled from Lap Belt 
Retractor — 


1. From.the fully stowed position, pul werene out of 
‘the lap belt retractor. 
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FIG. 5 Front Seat Belt Installation—F-Series Super Cab With Captain's Chair — 


2. If OK, withdraw lap belt webbing and buckle up 
_ while sitting in seat. Repeat five times to ensure 


assembly. | = | | 
Lap Belt Retractor Does Not Lock 
1. Withdraw a minimum of 457.2mm. (18 inches) of 


webbing from lap belt retractor and check for lock- . 


up. (Retractor must lock up after 457.2mm (18 


inches) of webbing withdrawal.) Return 50.8mm (2 


inches) into retractor and pull out. 


2. If mot OK, replace the seat belt assembly. 


Withdraw lap belt webbing and buckle up while 
sitting in seat. Repeat five times, to ensure proper 


operation. If not OK, replace. the seat belt - 


_ assembly. [ 
REMOVAL AND INSTALLATION © -_ 
Seat Belts Oo : | 

Removal and Installation — 


Use Seat Belt Bolt Bit T77L-2100-A or equivalent to 
remove or install all seat belt assembly anchor. bolts. . 


Upon installation, tighten the anchor bolts to 30-43 N-m 
(22-32 ft-lb). _ | se aoe 


Bronco—Front Bucket Seats 


Removal and Installation | 


Remove the shoulder belt retractor cover. ‘Remove 
the shoulder belt retractor anchor bolt and the floor 


proper operation. If not OK, replace the seat belt. 





BELT ASSEMBLY BELT ASSEMBLY 
_ + 98622866 98613B84 . 
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-  387194-S, 98613B84 R2124-1G 


FIG. 6 Seat Belt Installation—Bronco Rear Seat a 


anchor bolt. Remove affected seat belt assembly from | 
the vehicle (Fig. 1). _ j a 


The buckle end of the front seat belt can be removed 
by removing the seat belt anchor bolt from the floor. 


_ Driver's buckle contains an.electrical switch, which must 
be disconnected before removing the anchor bolt. — 


_ On rear seat positions, remove any affected seat belt 
assemblies by removing the seat belt anchor bolts from 


the seat frame (Fig. 6). __.. ay | 
. Reverse the above procedure for ‘installing the 


replacement seat belt assemblies in the vehicle as 
‘shown in Fig. 1. Check for sealer around each removed 
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FIG. 7 Rear Seat Belt installation—F-Series Super Cab 


floor anchor bolt holes. Add Ford Caulking Cord D6AZ- 
19560-A or equivalent sealer, if necessary. | 


 Bronco-Front Bench Seat (Fig. 3) 
_ Removal and Installation | 


Remove the shoulder belt retractor cover and lift from 
floor anchor. Remove the shoulder belt retractor anchor 
bolt and the floor anchor bolt. Remove affected seat 
belt assembly from the vehicle (Fig. 3). 


Remove the buckle end of the front bench seat belt 
by removing the anchor bolt at the floor. The driver's 
side buckle contains an electrical connector which must 

be disconnected before removing the anchor bolt. 


Install by connecting the electrical connector (driver's 
side only) and securing with the anchor bolt. Install 
cover. | | | | 


_ Reverse the above procedure for installing the 
replacement seat belt assemblies in the vehicle as 
shown in Fig. 3. Check for sealer around each removed 
_ floor anchor bolt hole. Add Ford Caulking Cord D6AZ- 
19560-A or equivalent: sealer, if necessary. . 


F-150—F-350 Regular. Cab 
Removal and Installation | 


On front seat outboard positions only: Remove the 
shoulder belt retractor cover. Remove the shoulder belt 
retractor anchor bolt and the lap belt bolt. Remove 
affected seat belt assembly from the vehicle. 


| The buckle end of the front seat belt and the center 
seating position belts can be removed by removing the 
seat belt anchor bolt from the floor. Driver's buckle 


contains an electrical switch. Disconnect switch before 


removing the anchor bolt. | 


- Reverse the above procedure for installing the 
_ replacement seat belt assemblies in the vehicle as 


* - ghown in Fig. 5. Check for sealer around each removed | 
floor anchor bolt holes. Add Ford Caulking Cord. D6AZ- 


19560-A: or equivalent sealer, if necessary. .- 
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E-150—E-350 and: F-350 Crew Cab—(Figs. 4 
and 8) —_ 7 


Removal and Installation 


Remove any affected seat belt assemblies by 
removing the seat belt anchor bolts from under or on 
the outboard side of the seat. NOTE: Remove the seat 
assembly for access to the LH seat belt outboard 
attaching bolt. =" ; 


Fourth Seat and Seat/Bed—Remove any affected 
seat belt assemblies by removing the seat belt attaching 
bolts from the. rear floor. 


Note location of steel and rubber washers so they 
can be correctly replaced. | : 


Reverse the above procedure for installing the 
replacement seat belt assemblies in the vehicle, and 
position as shown in Figs. 4 and 8. Check for sealer 
around each removed floor anchor bolt holes. Add Ford 


~ Caulking Cord D6AZ-19560-A or equivalent sealer, if 


necessary. . " 
F-150—F-350 Super Cab 


‘Removal and Installation 


(Refer to Fig. 7) 


On front seat outboard positions only: Lift the cover 
from the D-ring attachment and remove the rear seat 
area trim panel from over the shoulder belt retractor. 
Remove the shoulder belt retractor anchor bolt, the D- 
ring attaching bolt. Remove the affected seat belt 
assembly from the vehicle. 


The buckle end of the front seat belt can be removed 
by lifting the cover and removing the seat belt anchor 
bolt. Driver's buckle contains’ an electrical’ switch. 
Disconnect before removing the anchor bolt. | 


Rear seat and front center seating positions: Remove 
any affected seat belt assemblies by removing the seat 
belt anchor bolts from the rear floor. 


Reverse the above procedure for installing the 
replacement. seat belt assemblies in the vehicle as— 
shown in Figs. 5 and 7. Check for sealer around each — 
removed floor anchor bolt holes and add Ford Caulking 
Cord D6AZ-19560-A or equivalent sealer, if necessary. 
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MAJOR REPAIR OPERATIONS 


Seat and Shoulder Belts 


The seat belts: and shoulder belts are factory- 
installed in their proper locations. If the belts are 
removed for any reason, they should be installed as 
shown in Figs. 1 through 10. Apply Ford Caulking Cord 
D6AZ-19560-A or equivalent sealer around all seat belt 


anchor bolt holes in the floorpan. Tighten the anchor 


bolts to 30-43 N-m (22-32 ft-lb). 


Seat Belt with No Anchor Plate Thread 
Damage | 


1: "Remove the damaged bolt for ‘the anchor = 


. reinforcement and discard. 


2. Install a new bolt with the same part mumber as 
. indicated under Specuicaions: Tighten to 30-43 
‘N-m (22-32 ft-lb). 


Seat and Shoulder Hakndes: Belt. with 
Damaged Anchor Plate Threads 
1. Remove the broken or stripped bolt and discard. 


2. _ Drill out:the internal threads in the ee Epa Benen 
plate with a 27/64- inch drill. . ~ 


3. Re-thread the anchor peas with a 1/2-13 ak {eect 
belt). - 


4. Blow out the chips. . 


5. Install the attachment parts in “the sequence 
shown. Refer to applicable illustration (Figs. 1 
through 10). Tighten the replacement bolt to 30-43 

_ N-m (22-32 ft-lb). Original parts are to be replaced 


Lap Belt Retractor Test—(Two-Point System) 


Grasp the new seat belt tongue and pull the webbing 
out of the retractor until. the manufacturer's label is 


exposed. Return approximately 127mm (5 inches) of 


webbing into the retractor and pull. If the retractor locks, 

the belt assembly is functioning properly. If the retractor 
does not lock or the webbing cannot be pulled from the 
retractor far enough to expose ‘the manufacturer's 
identification label, rework the sheet metal surface in 


the seat belt retractor attaching area until the retractor 


- will function properly. 


with the repair parts indicated in the seat belt parts — 


replacement guides. Refer to Specifications. 


Uniess specified in the guides, use original parts. © 


6. When.-repairing a multiple belt. and attachment, 
install nut 382599-S100 to the bolt in the tunnel 
. area from the underside of the floorpan. mgnen to 

+ 30-43. N-m (22-32 ft-lb). . 


Seat Belt. Procedure After an Accident. 


All seat belt assemblies. must be replaced after a 


— collision, provided either: — 


1. : The seat belt was in lise at ‘the time of the 
~~ accident, or -— 


2. - The seat belt was saneee by the accident (bent 
‘retractor, torn webbing, etc.), or ~ 


3.0 ‘The seat belt attaching area(s) was damaged by 
the accident. . 


Before installing the new seat belt assembly, the séat 
belt attaching areas. must be inspected for damage and 
distortion. If the attaching points are damaged and 


distorted, the sheet metal must be reworked back to its | 


original shape and structural integrity. 


install the new seat belt(s). Then peo Functional | 


Test Procedure as outlined. - 


Damaged Anchor Plate Threads Functional : 
Test Procedure — 
Determine the type(s) of seat belt assembly(s): ‘that 


have been .replaced.: Then, functionally test the new 
seat belt. assembly using the appropriate procedure. 


ad x + 


NOTE: If the retractor ofa new seat belt seen has 


been bolted into a damaged or distorted mounting area, 


the new retractor could be warped and may not 
function. If this is the case, reshape the sheet metal and 


~ install another new complete seat belt assembly. 


- Continuous Loop Shoulder/Lap Belt Test— 


(System with Movable rengue:. and One 
Retractor) | 


1. Driver will buckle’ up and tesaad to a safe test 


area. If the RH passenger seat belt must be tested, 
a passenger should be. buckled ‘into the RH seat. 
(The passenger belt may be tested utilizing a driver 
_ only, providing the driver has the ability to grasp . 
the RH shoulder belt and extend it approximately 
660.4mm (26 inches) with no compromise to safe 
driving.) This method applies to the 8.05 km/h (5 — 
mph) test only. 


NOTE: The RH shoulder belt is not esiendee fully 
_ to preclude: the possibility of a false eae mun 
_ extension vs. lock- -up). 


2. After reaching a safe area to perform sudden 
-  gtops, the driver will attain a speed of 
- approximately 8 km/h (5 mph). The driver should 
inform the passenger, if applicable, that he is 
preparing to make a severe brake application. At 
_ this time, both driver and rider should grasp their 
_. respective shoulder harness and prepare to lean 
slightly forward at the moment the brake 
application is made. 


3. The driver will make a maximum brake aplication 


(approximately 9.7m/sec?* (32 ft/sec)*) without tire 
skid. (The maximum brake application should be 
on dry concrete or equivalent hard road surface. 
Never on a wet or gravel-road.) The driver and 
passenger should lean forward slightly into the 
shoulder harness. At this’ instant, the belts should 

lock up without webbing payout. | 


WARNING: THE DRIVER AND PASSENGER 
SHOULD BE PREPARED TO BRACE 
THEMSELVES IN THE EVENT THE SEAT BELT | 
RETRACTOR DOES NOT LOCK. | 


_ 4. If there is a lock-up of both shoulder: oe the 


seat belt assemblies are functioning properly. 
Should either or both retractors fail to lock up at 
_ the 8.05 km/h (5 mph) speed, the test should be 
repeated at a constant 24.14 km/h (15 mph). (This 
test must be performed with a RH passenger if the 
RH belt is to be tested.) 


| 5. If either or both shoulder belts do not lock up at. the | 


24.14 km/h (15 mph) test, the vehicle is to be | 
returned for repair of the malfunctioning seat belts. | 
Remove the retractor and rework the sheet metal 
in the retractor's mounting surface. Install the 
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WARNING: IF .THE RETRACTOR OF -A NEW. - 


. SEAT BELT ASSEMBLY HAS BEEN BOLTED 


‘ INTO A DAMAGED OR DISTORTED MOUNTING - 


AREA, THE. NEW RETRACTOR. COULD BE 
’ WARPED AND MAY NOT FUNCTION. IF THIS IS 


THE CASE, RESHAPE THE SHEET METAL AND...” 
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a & fo SEAT BELT WARNING SYSTEM _ | 
| es - TEST STEP RESULT ACTION TO TAKE 
) DURING SYSTEM CHECK — SEAT BELT BUZZER DOES NOT OPERATE (SEAT BELT LAMP OPERATING 
PROPERLY) 


4.4 | CHECK CIRCUIT | a 


e Remove connector from thermal timer buzzer. Circuit not okay TRACE circuit to driver's 
. | | buckle switch and 
e Using a continuity lamp to verify vehicle ground with 7 _ REPAIR as necessary. 
driver's longue and. buckle enendens 7 7 


| CHECK for shorted or 
trapped wires. : | 
CK5316-2D 





ae mn —— ____SEAT BELT WARNING SYSTEM = iz oe 
— TEST STEP | RESULT - ACTION TO TAKE | 
DURING SYSTEM CHECK — SEAT BELT WARNING LAMP DOES NOT GO OUT SHORTLY AFTER ENGINE 
IS STARTED (BUZZER/CHIME OPERATES PROPERLY) 


2.1 CHECK CIRCUIT 














GO to 2.2. 








e Remove connector from thermal timer buzzer/chime. 
_ Lamp should go out. 






Lamp goes out 





| TRACE circuit from the 
thermal timer buzzer/ 
chime connector to the  — 
bulb. REPAIR as 
necessary. 





Lamp does not go out . 















| 2.2 | REPLACE THERMAL TIMER BUZZER 
| “@ Replace thermal timer buzzer/chime with known 
good part. Lamp and buzzer/chime should noneree 


properly. 






| Lamp and buzzer/ 
chime operate properly 










System functional. 












RECHECK proper circuit 
input to thermal timer 
buzzer/chime. Inputs are 
ignition, ground, lamp 
and driver’s buckle 

switch. Check and repair 

any crossed wires. 


CK531 7-2E 


-Lamp and buzzer/ | 
chime not operational - 
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SEAT BELT WARNING SYSTEM 
TEST STEP RESULT ACTION TO TAKE 


| 3.0 | DURING SYSTEM CHECK — SEAT BELT AND/OR BUZZER/CHIME DO NOT OPERATE 
| 3.1 | CHECK FUSE | 


@ Check warming sian fuse. 
























REPLACE fuse. If fuse 
blows again CHECK for 
| short circuit. 


GO to 3.2. 


Fuse bad- 





Fuse is good 






CHECK IGNITION FEED CIRCUIT, AND .SEAT BELT 
LAMP CIRCUIT 
@ Locate and remove connector tor thermal timer 
buzzer/chime. 
@ Turn ignition key to “RUN? position. . 
@ Using a jumper wire, jump between ignition feed 
terminal circuit No. 640 red/yellow hash on F-150 — 
_F-350 and Bronco, circuit No. 584 green/blue stripe 
on E-150 — E-350 and seat belt lamp circuit No. 
450 dark green/light green stripe F-150 — F-350 
and Bronco, circuit No. 670 pink on E-150 — E-350, 
seat belt lamp should light. 











REPLACE thermal timer 
buzzer with known good 
unit. If lamp and buzzer 
operate properly, ae 
is functional. 


Séat belt lamp lights - 















Seat belt lamp does GO to 3.3. - 


| , | not light 
| 3.3 | CHECK BULB: | bee! 


@ Remove bulb and check continuity of bulb. 











Bulb not good 
Bulb is good 


REPLACE bulb. 
GO to 3.4. 







| 3.4 | CHECK CONTINUITY OF BULB WIRE 


@ Check continuity of wire from thermal timer to bulb. 






Wiring okay GO to 3.5. 









Wiring not okay REPAIR open circuit in 
wire between timer and 


bulb. 















| 3.5 | CHECK GROUND 


@ Check for vehicle ground at bulb. 











REPLACE thermal timer 
buzzer/chime with known 
good unit. RECHECK 

system. 


REPAIR vehicle at bulb. 
TRACE circuit back to 
junction and REPAIR. 


CK5318-2C 


Vehicle ground okay 





Vehicle ground not 
okay 
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SPECIFICATIONS | | 
PARTS REPLACEMENT CHART — SEAT AND SHOULDER BELT WITH DAMAGED WELD NUT ANCHOR PLATE THREADS 


_ Original Parts — Seat Belt . | _ Replacement Parts — Seat Belt 


Part No. @Code | _ Part Name PartNo. | @Code | Part Name 
Letter , Letter : 





















| (.88 Shoulder) 
__384966-S1 Bolt—7/16-20x1.75PanHeadTappng [|| 
@ldentification letter on top of bolt head or face of spacer. , 


NOTE: Bolt Torque Must be Maintained at 30-43 Nem (22-32 ft-lbs) ; . : ~ CR3104-28 
SPECIAL SERVICE TOOLS © | : _- = . | 


a ’ Description 


386273-S100 Bolt — 7/16-20 x 1.38 Pan Head Tapping Bolt — 1/2-13 x 1.38 Pan Locking 
386274-S100 Bolt — 7/16-20 x 1.75 Pan Head Tapping 383753-S36 Y | Bolt — 1/2-13 x 1.75 Pan Locking 
(.50 Shoulder) . (.50 Shoulder) | 
 382629-S100 lasher — .463/.443 I.D. Plate | 382552-S100 Washer — 1/2 Flat 
(1.80 Dia. .190 Thick) a | (1.30 Dia. .190 Thick) 
382583-S100 | — | Washer — 1/2 Serrated (.18 Thick) 3825335100 | — . | Washer — 1/2 Flat (.25 Thick) 
386272-S100 | IF | Bolt— 7/16-20 x .88 Pan Head Tapping 383437-S36 | W | Bolt— 1/2x 13 Pan Locking . 
386276-S100 IL Bolt — 7/16-20 x 1.75 Pan Shoulder Tapping | 383754-S36 Bolt — 1/2-13 x 2.25 Pan Locking. 
: (.75 Shoulder) (.88 Shoulder) 
386277-S100 Bolt — 7/16-20 x 1.38 Pan Shoulder Tapping | 385709-S TT .. | Bolt — 1/2-13 x 1.38 Pan Head 
a (.50 Shoulder) : Shoulder Locking m ihe 
382500-S100__ | _—__| Washer — 7/16 ae (RSRRESE eae See 
386392-S100 Bolt — Pan Head Tapping 383754-S36 Bolt — 1/2-13 x 2.25 Pan Locking 
(7/16-20 x 2.15) _ 












Seat Belt Bolt Bit 





~ T77L-2100-A | 
CR2388-1C 
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41-60-1 41-60-1 
SECTION 41-60 Seat Trim 
SUBJECT PAGE SUBJECT PAGE. 
DESCRIPTION | ' | REMOVAL AND INSTALLATION (Cont' dy 
Seat Tn 0264-02 ek eee aks ere whereas 41-60-1 Seat Cushion and Back Cover—Bucket meet (Cont' d) 
REMOVAL AND INSTALLATION . ) Bronco, F-Series and E-150—E-350 ....... 41-60-1 
Seat Back Cover—Bench Seat ............. 41-60-7 Seat Cushion Cover—Bench Seat .......... 41-60-1 
Bronco, F-150—F-350 ane E-150— | Bronco, F-150—F-350 and E-150— 
E350" aieoeeue taew eke cede cat Peete bee 41-60-7 TS 1 2 are a gon en a eg eS 41-60-1 
Seat Cushion and Back Cover—Bucket. VEHICLE APPLICATION .......... id ace Greeeve Gos 41-60-1 


| ae ee eee re eee eens 41-60-1 





VEHICLE APPLICATION 


E-150—E- 350, F-150—F-350, F- Super Cab and 
Bronco. 


- DESCRIPTION 


Seat Trim 


The following seat trim removal and installation 
_ procedures-generally apply to all truck lines. If some 
of the steps do not apply to the particular vehicle being 
serviced, proceed to the next step and review the 
appropriate illustration shown. 


Unless otherwise noted, the illustrations shown in this | 


Section are typical of all bucket and bench seat 
assemblies. Refer to Figs. 1 through 16. 


Seat trim replacement requires removal -and 
installation of seat components such as seat 
assemblies, track assemblies and seat belts. Refer to 
the applicable Section | in oie 41 for these 
procedures. — 


REMOVAL AND INSTALLATION 


NOTE: Repairs to. seat cushions or seat backs are — 


performed out of the vehicle and are usually. for 


replacement of torn, worn or burned seat covers. In a 


few instances, the pads may be eemeard and require 
replacement. 


When installing a new seat or back cover assembly, © 


refer to Figs. 1 through 16 for the location of listing 
up. | 

Seat Cushion and Back Cover—Bucket | Seat 
Removal and Installation 


Bronco, F-Series and E-150—E-350 


1. . Remove the seat belt retainer loop, if so equipped 
(one screw). Remove the seat and track assembly 
if the cushion cover is to be replaced. Refer to the 
appropriate Section in Group 41. 


Remove the seat tracks from the seat. 


hm 


wires, hog rings, anti- oauens pads, and seat pad stack- 


3. Fiemove the seat back assembly and the seat 
cushion stops. 


. Remove the hog rings and/or ''J' ‘retainers, 
retaining the seat cushion cover to the frame. 
Remove cover. 


5. Remove the hog rings and/or ''J' retainers, 
retaining the seat back cover to the frame. 
Remove cover. 


6. Transfer the bolster wires to the cover listings. 


7. Position the seat cushion cover to the seat. Install 
hog rings or ''J' retainers as shown. stan the seat. 
cushion stops. 


8. Position the seat back assembly. Install hog rings | 
or ''J' retainers. 


9. Install the seat back to the seat cushion assembly. 


10. Install the seat tracks to the seat cushion and 
tighten to specifications. Refer to Sections 41-01, 
Front Seats; 41-14, Conventional Rear Seats and 
41-20, Folding Rear Seats. | 


11. Install the seat assembly into the vehicle. Tighten 
to specifications. Refer to Sections 41-01, Front 
Seats; 41-14 Conventional Rear Seats and 41-20, 

Folding Rear Seats. Install the seat belt retainer 
loop, if so equipped (one screw). 


Seat Cushion Cover—Bench Seat 


_ Bronco, F-150—F-350 and E-150—E-350 | | 
1. Remove the seat and track assembly from the 


“vehicle. Refer to Sections 41-01, Front Seats; 
41-14, Conventional Rear Seats and 41-20, 
Folding Rear Seats. | 


2. Remove: the seat back assembly from the seat 
cushion (Figs. 7, 8, 10, 11, 13, 14, 15 and 16).. 
3. Cut the hog rings retaining the cushion er to the. 
frame assembly. Remove cover. . | 


4. If the padding is being replaced, cut the His rings" 
attaching the padding to the spring assembly and. 
remove the pacaing: 


‘DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


Seat Trim 41-60-2 


41-60-2 





COVER 
FRONT SEAT BACK 
PAD ASSEMBLY 


ASSEMBLY 











SPRING . _ 
ASSEMBLY 






FRONT SEAT 
BACK FRAME 
ASSEMBLY 


. ASSEMBLY 
COVER 
ASSEMBLY 


FRONT SEAT CUSHION 
PAD ASSEMBLY 


























s 
——— 
oxo: (CS -5 


, aii 


CAL 



















~ FRONT SEAT 
<CUSHION 
SPRING _ 
COVER PA 
ASSEMBLY 


ASSEMBLY 
FRONT SEAT BACK FRONT SEAT: . 
.PAD ASSEMBLY | FRONT SEAT CUSHION PAD ASSEMBLY 
ast CUSHION. ASSEMBLY 
SPRING : . 
ee ‘ 


ASSEMBLY > 


. 

oe 
e ° 
. 


end : a 
COVER 
ASSEMBLY) ASSEMBLY 
SECTION D 


SECTION C 


pa a bee SM 


ie | 
=_a—__—eeeeeeeeee 
3 2 


“yr: 5 
SS 


FRONT SEAT BACK’ 
FRAME ASSEMBLY 
VIEW A 
R5318-2A 


DAVE GRAHAM INC. 2012 


FIG. 1 Front Seat Cushion and Back Cover Installation Bronco-Bucket Seat 
ALL RIGHTS RESERVED 


41-60-3 a a Seat Trim | ; 41-60-3 














COVER 
; _ ASSEMBLY 
" BACK COVER ree 62900 








. ASSEMBLY-64416 


COVER eo 
ASSEMBLY 
62900 
DRIVER SEAT 


ASSEMBLY-60012 


HOG RINGS 
(13 REQ’D) 


HOG RING 
(1 REQ’D 63406 
EACH SIDE) 


HOG RINGS 
(7 REQ’D) 


HOG RINGS. 3 , 
(5 REQ’D) ; WIRE 





COVER 
ASSEMBLY 
62900 
- HOG RINGS - 
(5 REQ’D) 
HOG. RINGS 
. (5 REQ’D) 
BACK COVER 


ASSEMBLY-64416 






HOG RING 
(1 REQ’D 
_ EACH SIDE) 





| DRIVER SEAT 
ASSEMBLY-11600A01 


S 
< 
oe 
Ry 
Ra 
WO) 
ay 





 (R1478-2F 


FIG. 2 Front Séat Assemblies—E-150—E-350 — 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


41-60-4 | : Seat Trim | 41-60-4 





SEAT BACK 
TRIM COVER - 
(PEELED UP) 


SEAT 
_ BACK PAD 
RECLINER 
MODULE 


RECLINER MODULE 


SEAT Ee ) 
ASSEMBLY TO SEAT BACK 
TRIM COVER ATTACHING BOLTS 





PEELED UP RECLINER 
MODULE 


COVER FRONT 
SEAT BACK 
ADJUSTER 


SEAT CUSHION. 
ASSEMBLY 


SEAT RECLINER MODULE TO CUSHION 
CUSHION PAD. FRAME ATTACHING BOLTS . a | 
AND WASHERS R2219-2E 





PAD oe COVER 
ASSEMBLY os ASSEMBLY 


N802735-S2 


TRIM PANEL 
1061632 


‘CABLE ASSEMBLY 
15654A 


ASSEMBLY 
1061018 





388930-S  B1012-2M 


FIG. 4 Seat Back Cover Installation—F-150—F-350 and F-Super Duty 
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_ 8 Front Seat Cushion Cover Installation—F-150— 


F-350 Super Cab 


Position the new pad to the seat back assembly. 


Fasten pad in place with hog rings. - 


Transfer the listing wires from the old cover to the 
listings in the new cover. 


Position the cover .over the spring assembly. 


- Fasten cover with hog rings. 


Install the seat back to the seat cushion. 


Install the seat and track assembly into the vehicle. 
Tighten attaching screws and washers to 
specifications. Refer to Sections 41-01, Front 
Seats; 41-14, Conventional Rear Seats and 41-20 
Folding Rear Seats. 


Seat Back Cover—Bench Seat 
Bronco, F-150—F-350 and E-150—E-350 


1. 


Remove the seat back-to-cushion mounting bolts | 


and washers. Separate the back from the cushion 
and lift the seat. Page out of the vehicle. 





PAD ASSEMBLY 


FIG. 9 Rear Seat Cushion Cover Installation—F-150— 





F-350 Super Cab 


COVER ASSEMBLY 


FRAME ASSEMBLY 
613A38 


COVER ASSEMBLY 
64416 


PAD ASSEMBLY 66800 ~ 


FIG. 10 Rear Seat Back Cover Installation—F- 150— 


2. 


on 


N ® 


F-350 Super Cab 


Cut the hog :rings attaching the cover to the seat 
back or cushion spring assembly (Figs. 13, 14, 15 
and 16): Remove the seat back cover. 


Remove plastic retainers and front seat back trim 
panel. ~ 


Transfer the listing wires from the old cover to the 
listings in the new cover. 


Position the new cover over the padding. Pull cover 
tight, and fasten the cover to the spring assembly 
with hog rings. | 


Install front seat back trim panel. | 
Install the seat back to the seat cushion assembly. 
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IN | PANEL 





LP PP AS a A OP 







a aa aa A AT SOAS SG re ea ae on am ae : 9860 
| | | | | | | if i 524 
i : 
| tL ai 

oo ; 
ee wees “\ 

SCREW 

56912-S2 

(6 REQ’D) 


SCREW 
55929-S2 
(2 REQ’D) 






BUMPER 
N805616-S 


Cp 7 3 4 (2 REQ’D) 


COVER HOG RINGS 
ASSEMBLY (11 REQ’D) 
62900 Pe es 





COVER 
ASSEMBLY 


SECTION A 






COVER 
ASSEMBLY 


REAR SEAT BACK 
TRIM RETAINER WIRE 


(11 REQ’D) 
PAD ; . 
ASSEMBLY 





SECTION B 


ASSEMBLY 
: R2391-2C 


FIG. 11 Rear Folding Seat—Bronco 
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COVER 
ASSEMBLY - 
66600. 


- 


ASSEMBLY 





‘HOG RINGS 
(11 REQ’D) 
iim. 


PAD 
ASSEMBLY 


COVER | 
ASSEMBLY 


COVER of. 
ASSEMBLY PAD 
ASSEMBLY 


EDDIE BAUER | 


SEAT TRIM DESIGN PAD 
- . ASSEMBLY 


HOG RING 
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FIG. 13 Rear Seat Back Cover Assembly—Bronco: 


41-60-10 | fa Seat Trim 


41-60-10 





HOG RINGS 
10 REQUIRED 













HOG RINGS 
11 REQUIRED | 


‘HOG RINGS 
3 REQUIRED 


1 SS & ; > 


1 


HOG RINGS © 









(Gag 


( 


as, 
7 








CUSHION 
COVER 
ASSEMBLY 
63804 






VIEW AA 


FIG. 14 Rear Seat Cover “Assemblies—E-150—E-350 (Three Passenger Seats) 


BACK COVER 
ASSEMBLY 
66600 © 


HOG RINGS 
3 REQUIRED 


CUSHION 


COVER 
ASSEMBLY 
63804 


R3017-2A 
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~ COVER 
ASSEMBLY 


SEAT 
ASSEMBLY 


HOG RINGS 
(20 REQ’D) 


HOG RINGS 
SPRING . (20 REQ’) 


ASSEMBLY 


HOG RINGS 
(20 REQ’D) 


Seat Trim 


SEAT. 
ASSEMBLY 


7. PAD 
goes ASSEMBLY 
ASSEMBLY ~ | (an 


COVER 
ASSEMBLY 


BOLT AND RETAINER ~ 
390965-S 
TIGHTEN TO 
30-43 N-m 
(22-32 FT-LB) 





HOG RINGS 

(20 REQ'D) Pd at Pas 

BACK COVER. ASSEMBLY 
666A52_ 


HOG RINGS 


HOG RINGS 
(4 REQ’O) 
EACH SIDE 


HOG RINGS 


SEAT COVER 
ASSEMBLY- 
638A54 


HOG RING — 
(20 REQ’D) 


HOG RINGS 
(7 REQ’O) 
EACH SIDF 


VIEW A 





FIG. 16 Rear Seat Cover Assemblies—E-150—-E-350 (Four Passenger Seats) 


41-60-11 


BACK 
COVER 
ASSEMBLY 


WIRE ~66791 


R2790-2A 
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SECTION TITLE | | PAGE SECTION TITLE . _ PAGE 
FRONT DOOR. WINDOW GLASS AND . * TAILGATE WINDOW MECHANISMS bitchevesWecereraun 42-35-1 
MECHANISMS .......... cece ccc ccc cccees 42-04-1 VENT WINDOW MECHANISM ................ 42-15-1 
PIVOT TYPE REAR DOOR AND SIDE _ «+ WINDOW GLASS AND MECHANISMS . 
WINDOW ......... ile (aaa teieaich a asetandee ee asawe tech yok 42-25-1 GENERAL SERVICE ................cc0ee 42-01-1 
POWER WINDOWS ................ aed Ge 42-08-1 : . a 4 
REAR DOOR WINDOW GLASS AND . 
MECHANISMS ..........--.--eee eee eee eee 42-30-1 
SECTION 42- 01 ‘Window Glass and Mechanisms. 
General Service 
SUBJECT | PAGE SUBJECT | PAGE 
LUBRICATION . | VEHICLE APPLICATION cae caties acta PD cotne tate 42-01-1 
Window Mechanism ............ ee deed Rute 42-01-1 _ i 7 





VEHICLE ‘APPLICATION 
All Models.’ 


LUBRICATION 
Window Mechanism 

The door window mechanism should be properly 
lubricated to provide ease of operation. The window 
glass mechanism should be lubricated whenever the 
glass channel or window regulator is removed, or 
excessive effort is required to operate the windows. To 
lubricate a door window mechanism, apply. an even 
coating of Lithium Complex Polymer Additive Grease 
ESB-M1C208-1A or equivalent to the window regulator 


rollers, shafts and the entire length of the roller guides | 


as illustrated by the shaded areas in Fig. 1. 





NOTE: APPLY AN EVEN COATING OF 
LUBRICANT ESB-MIC208-1A OR 
EQUIVALENT TO ALL WINDOW . 
REGULATOR ROLLERS, SHAFTS. 
AND THE ENTIRE LENGTH OF 
* ROLLER GUIDES AS 
ie ILLUSTRATED BY THE SHADED 
AREA. 


N6024-1C 


. FIG. 1 Window Mechanism Lubrication 
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ss and Mechanisms 
SECTION 42. 04 Front Door Window Glass and | 
Mechanisms — 

SUBJECT PAGE ‘SUBJECT ' © | PAGE 

ADJUSTMENTS REMOVAL AND INSTALLATION ‘Cont’ d) , 

Window Mechanism .«.........6..0.0c ene 42-04-1 Front Door Glass (Cont'd) : 2 
~E-150—E-350, F150-F350, F-Super Duty. - - ~ E-150—E-350 owe eee eee eens 42-04-2 | 

and Bronco: .<.64.2ciw oa+ ae a baie ee ee 42-04- Power Window Regulator Motor F-150— | 

REMOVAL AND INSTALLATION. _ F-350, F-Super Duty and Bronco ......... 42-04-4 
-Door Glass Belt Weatherstrip ...........- 42-04-4 Window Regulator ..:.......2..-.... 00 ees 42-04-4 

E-150—E-350 .......... Pee eceea wa 42-04-4 ~ E-150—E-350, F-150—F-350 F-Super Duty | 
- Front Door Glass ............. 00.2000 88.. 42-04-2 and: Bone: cise 6 back ewe Fee ode es 42-04-4 
' Bronco, F-150-—F-350 and F-Super . SPECIAL SERVICE TOOLS .................. 42-04-5 
mdevicatts te dite cc or raya enetin oe ecard ae hata VEHICLE APPLICATION ..................... 42-041 


Duty 





Loosen the front division bar lower attaching. screw 


VEHICLE APPLICATION | : a | 

E- 150—E-350, F- 150—F- 350, F-Super a ani Bronco Figs 4 peter 0) petetaines one! anecnns aa 

ADJUSTMENTS. oo oS : 

4. Lower the window foe until the top edge of the 

Window Mechanism | : . glass is approximately 101mm (4 inches) above — 
| the belt line (Figs. 1 and 2 | 

E-150—E-350, F150-F350, F-Super Duty and Fig : 

Bronco + §, - Tighten the screws s (Figs. 1 and 2) and check the 

1. Remove the trim panel from the door, if -$O -. ‘operation of the window mechanism. 

equipped. 7 | 
2. Remove the watershiold from the door. 6. - Install the trim panel and watershield on the door. 


WEATHERSTRIP | 


~ SCREW 
SPACER 


56910-S40 
(3 REQ’D) 


GLASS 
~  1121410-1A 


"WEATHERSTRIP 
1121478 


\\ CHANNEL 


SPACER 
11234B56 d \ 
VENT ,&Z 
WINDOW [ W Ali 
~Qite,| 


4521402 (0.46 IN 


ASSEMBLY 


| 1521458 


DIVISION 
BAR 


ACCESS 
COVER 


REGULATOR 
ASSEMBLY 
'1523200-1 


REAR RUN 
RETAINER 
pe oee a 1121532 


RETAINER AND 
BRACKET 


+ WATERSHIELD 
ASSEMBLY-11223A24 | 





FIG. 1 Front Door Window Glass Adjustment—€-150—E- 350 


GLASS 
1121410: 


= 


VIEW A | 


DIVISION BAR 


_ BRACKET ASSEMBLY 
lea 11223024 
! NS 


11234858 | CHANNEL 

-| ASSEMBLY 

1521458 
11.68mm 
+2.29mm 
—1,52mm 


+ 0.09-0.06) 


' WEATHERSTRIP 


WEATHERSTRIP_ | 


ADHESIVE - 
, 1520530 


NOTE: START WEATHERSTRIP 


CHES - AT LOWER DRAIN HOLE. 
VIEW D 


PA. ADHESIVE 


ADHESIVE 


BELT LINE - GLASS- 1121410 


: BELT LINE | 


WEATHERS TRIP 
ASSEMBLY 
1121452 


" WEATHERSTRIP — 
ASSEMBLY 
1121478 | 


ASSEMBLY 
1121436-7 


CHANNEL 
ASSEMBLY 
1521458 
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RUN ASSEMBLY 
1521596 


Front Door Window Glass and Mechanisms 


RUN 
ASSEMBLY 
RETAINER 1521596 
ASSEMBLY . . 
1521532 


DOOR INNER . 
PANEL | 
SCREW AND 
WASHER 
ASSEMBLY 
N800510-S100 . 


«SECTION A 


DOOR 


ASSEMBLY 


RUN 
- ASSEMBLY 
1521596 


DOOR WINDOW 
GLASS 


42-04-2 


VENT WINDOW 
ASSEMBLY 


SCREW AND 
WASHER 
ASSEMBLY 
N800510-S100 


SECTION E 


SPACER 
(0.43 TO 0.70 INCHES) 
TO BE 11.0 TO 18.0mm 
FORWARD OF REAR EDGE 
OF DIVISION BAR (TAPERED END AFT) 


SPACER 
11234B58 


| VENT WINDOW 


ASSEMBLY 
21402 


SECTION D 


RUN ASSEMBLY 
| 1521596 
SECTION H 





Fig. 2 Door Glass Adjustment—F-150—F-350 F-Super Duty. and Bronco 


: GLASS AND CHANNEL REMOVAL TOOL (NO. 2900) By MOEN GOOW Dass) 10: Wn posiion 
QUIVALENT AVAILABLE FROM SOMMER AND 
MALACGUAGS WAGHING COMPANY: 5e0 WW. 5. Pull rear run down and out of the run slot along the 
_ OGDEN AVENUE, CHICAGO, ILLINOIS 60650 - top of the glass opening. : 
| 6. Tilt the vent window and division bar. assembly 
rp rearward. Then, remove the vent window and > 
Ti 7 _ division bar from the door. 
Yi, 7. Unsnap and remove belt weatherstrip. 
ia Se —— yp 8. Rotate the front edge of the glass downward, and 
) anmcenase lift the glass and channel assembly from the door, 
oy te sliding the glass channel off ‘the regulator arm 
| _ roller. 
, R3109-1A 9. Remove the glass channel from the glass using 
. . Glass and Channel Removal Tool 2900 or 
FIG. 3 Glass Channel Replacement equivalent (Fig. 3). | , 
REMOVAL AND INSTALLATION - Installation © : 
' 1. Install the glass channel onto the glass using Glass 
Front Door Glass and Channel Removal Too! 2900 or equivalent 
E-150—E-350 (Fig. 3). 
R ' 2. Lubricate the window mechanism. Refer to Section 
<inONe 42-01, Window Glass and Mechanisms—General 
1. Remove the door: trim panel. . Service. | 
2. Remove three screws attaching the vent window 3. Position the glass and channel aeeerably into the 
assembly to the upper leading edge of the door door, inserting the regulator arm ONS into the 
(Fig. 1). glass channel. | 
3. Remove one screw attaching the front run division 4. Position the vent sandow and division bar into the 


bar bracket to the door (Fig. 1, View B). 





door. 
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RUN ASSEMBLY SCREW | 
- + | §5927-S55 VENT 
WINDOW 


ASSEMBLY . 


SCREW AND WASHER 


OOR 
ASSEMBLY-N800510-S100 | 4 sce MBLy 


42-04-3 
REAR GLASS RUN | 
RETAINER 
. ASSEMBLY-21532 
| RUN. BELT LINE © 
. ASSEMBLY  WEATHERSTRIP ‘] 
21596 ASSEMBLY-21452 | INNER PANEL 
VENT vs 
WINDOW : . 
ASSEMBLY 
21402 RNC 
SECTION D AN 
iM = \! 
SECTION B A | 
v // 





SECTION A 


VENT WINDOW. 


SECTION B - 


42-04-3 


SCREW 


55927-S55 VENT 


WINDOW 
ASSEMBLY 


| _ ASSEMBLY | 
SECTION C 
BELT LINE 
WEATHERSTRIP 


FIG. 4 Door Glass and Vent Window Installation—Bronco aaa F- 150—F- 350 Truck 
6. 


5. 


Position the rear run retainer into the door, and 
install the attaching screw, : 

6. Position the in and channel sesamibly into the 
front division bar, and the rear run. Then, place the 
vent window assembly into position in the door, 
and install the three vent frame attaching screws. ° 

7. _ Insert the front run in the division bar. 

8. Install the screw ates ing division bar bracket to 
the door. 

9. Adjust the window glass as outlined. 

10. Install the door trim panel, if so equipped. 





DOOR 
ASSEMBLY 


DOOR 
GLASS 
21410 | 


(TYPICAL) 







DOOR VENT 
VALVE ASSEMBLY 
> 4§20892 foe 


SECTION D | 


Bronco, F-150—F-350 and F- —— Duty © 
Removal | 


1. 
2. 


3. 


Remove the door trim panel. 


Remove the screw from the front division bar Fig. | 
4, View E). 


Remove two vent window assembly a aay 
_ screws from the front edge of the door (Fig. 4 


Views B and C). 


Lower the door glass and pull the mines run out of 


the run retainer near the vent window division bar 


~ enough 1S allow removal ot the vent window 


assembly. © 


Tilt the vent window and division bat pecembly 
toward the rear of the door and remove ane vent 
window from the door. 


RU 
ASSEMBLY 





ASSEMBLY 


ASSEMBLY 

"RUN, ibs 

7 ASSEMBLY jie bk$ DOOR OUTER 
| PANEL 


. | DOOR GLASS | 
RUN LOWER 
RETAINER _ 


INNER | 
PANEL 


‘SCREW AND 
WASHER 
~ ASSEMBLY : 
N800510-S100 DOOR 
| | ASSEMBLY 
VIEW IN CIRCLE G 
-_  N4841-28 


SECTION E_ 


Rotate the front edge .of the. glass downward and 
lift the. glass from the: door. 


Remove the glass from the glass shanna using. 
Glass and. Channel Removal Tool 2900 or 
equivalent ( "8 3). | 


Installation 


7 Install the glass i in the giese ehatinel using 5 Glass 


and: Channel Removal Tool eae or equivalent 
(Fig. 3). | 


Position the glass and channel ieee into the - 


door, inserting the regulator arm roller into the slot. 
of the glass channel (Fig. 5, View Ay. 


Position the vent window and division bar into the 
door and insert the front edge of the glass into the 
division bar (front) run. 


Install the two vent window attaching screws at the 


forward edge of the door (Fig. 4, Views B and C). 


Insert the glass run into the run retainer near the 


division bar (Fig. 4, View E). 


Install the screw at the front run retainer (Fig. 4, 
View E). Adjust as outlined. 


_ Check the operation of the window and as the 


door trim panel. 
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42-04-4 


‘ 5 * . 2 ~ fo : 


- Door Glass Belt Weatherstrip 

 E+150—E-350 

Removal — 

- 4. Remove the trim panel from the door inner panel. 
2. Lower glass to full. down position. 


3. Unsnap and remove the belt line. weatherstrip(s) 
from the door (Fig. 1). . 


_ Installation . 
1. Position the weatherstrip to the door and snap into 
place. 


2. — Install the trim panel onto the: door inner pate 


Window Regulator 


E-150—E-350, F-150—F-350 F- -Super Duty and 
Bronco 


Removal 
1. Remove door trim panel and access cover, if so 
equipped. 


2. Support glass in the full up position. 


3. Remove center pin from regulator attaching rivets 
with drift punch. Then, drill head from each rivet 


TAPE 
ESB-M3G44-A 
(OR EQUIVALENT) 


REGULATOR 
23200 


REGULATOR 
ASSEMBLY 


SPACER 
1023227 


HANDLE 
ASSEMBLY 
§423342 


: CHANNEL 
-390334-S7__ ASSEMBLY 
TIGHTEN TO 21458 
3.7-5.4 Nem 
(33-48 IN-LB) 





using a 6.35mm (1/4-inch) drill and remove rivet. 
Be careful not to damage ane metal holes during 
drilling (Fig. 9). 


4. Disengage regulator arm from glass bracket and 
remove regulator. 


Installation 


1. Position regulator in door and insert arm into glass" 
bracket channel (Fig. 5). 


2. Position regulator to inner:panel and install rivets 


using Rotunda Hydraulic Rivet Gun 107-00600 or 
equivalent to attach regulator to inner panel. A 1/4 
inch -20 x 1/2 inch ‘screw and washer assembly 

~ and a 1/4 inch -20 nut and washer assembly may 
be used in place of the rivets if rivets are not 
eae (equivalent metric retainers may also be 
use 


3. Check operation of window auchaniat and install 
door trim panel. 


Power Window Regulator Motor F-150— 
F-350, F-Super Duty and Bronco 


Refer to Section 42-08, Power Windows for removal | 
and installation procedures. 


CHANNEL 


DOOR HANDLE 
- 1522614 


SCREW AND 
WASHER ASSEMBLY 
N801271-S100 | 
TIGHTEN TO | 
9-14 Nem 


(6.6-10.3 FT-LB) 


FIG. 5 Window Regulator—Removal and Replacement—F-150—F-350, F-Super Duty and Bronco Shown—E- 150— 


E-350 Similar 
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SPECIAL SERVICE TOOLS 


Tool Number 


[2000 __| Glass and Channel Removal Tool 
; | | _CN6016-1A_ 
ROTUNDA EQUIPMENT 






eT 






-| 107-00600 Hydraulic Rivet Gun 


CN5976-1B 
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SECTION 42-08 Power Windows 
SUBJECT PAGE SUBJECT PAGE 
REMOVAL AND INSTALLATION — TESTING (Cont'd) | : | | | 
Power Window Motor ..............-2+.05: 42-08-5 Power Window Switch Tests .............. 42-08-1 
Power Window Switch Connector | Multiple Switch For E-150—E-350 . 
WTO ee wick goatee ee ine aaa ee Vea eees 42-08-3 - Econoline Only ...............2.....6.. 42-08-1 
Power Window Switch E-150—E-350 ....... 42-08-3 Single Switch—E-150—E-350 «............ 42-08-2 
Power Window Switch F-150—F-350, Window Switch—F-150—F-350, F-Super 
_ F-Super Duty and Bronco ............... 42-08-3 Duty and Bronco ......... SieeaeeeanSek 42-08-2 
SPECIAL SERVICE TOOLS .................. 42-08-7 VEHICLE APPLICATION ...................008 42-08-1 
TESTING | | = aa 
jst Wate Ca maee 42-08-2 


Power Window Motor Test 





VEHICLE APPLICATION ~~ = = -° 

All F-150—F-350, F-Super Duty E-150—E-350 and 
Bronco Models. — | 

TESTING 

Power Window Switch Tests 

Multiple Switch For E-150—E-350 Econoline Only 
Test Procedure _ | 


Testing of the power window multiple switch should 
~ be performed with the switch removed from the vehicle. 
Use a self-powered test lamp or a Rotunda 007-00001, 
Digital. Volt-Ohm Meter, or equivalent. 


1. Clip one test lead probe on pin No. 6 (Fig. 1) which 
is grounded. i ss 


2. With both switches in the neutral position, pins No. 
1 through 4 should have continuity to pin No. 6. 






TERMINAL NO. 5 (BATTERY TERMINAL) AND THE OTHER SIDE TO THE 
TERMINALS SHOWN BELOW. 






NEUTRAL 
RIGHT FRONT — UP . 







LEFT FRONT — UP 
_ "| LEFT FRONT — DOWN 


TERMINAL NO. 6 (GROUND-TERMINAL) AND THE OTHER SIDE TO THE 
TERMINALS SHOWN BELOW. goes 
















FIG. 1 Power Window Multiple Switch Pin Connections and Locations—E-150—E-350 


CONNECT ONE SIDE OF AN OHMMETER SELF-POWERED OR TEST LAMP TO 


WINDOW SWITCH POSITION ; CONTINUITY BETWEEN TERMINALS . 


-|_RIGHT FRONT — DOWN NO ee 
CONNECT ONE SIDE OF AN OHMMETER SELF-POWERED OR TEST LAMP TO 


WINDOW SWITCH POSITION CONTINUITY BETWEEN TERMINALS 
NEUTRAL NOS. 1, 2, 3, 4 “Als 


LEFT FRONT — UP NOS. 2, 3 AND 4 


RIGHT FRONT — UP ae | NOS. 1,2 AND 4 
| RIGHTFRONT—DOWN ~~. ‘|: NOS. 1, 2 AND 3 ] a 
LEFT - FRONT — DOWN NOS. 1, 3 AND 4 7 | 


3. Push both window switches upward (toward 
window when in installed position). Both pins No. 1 
and 3 should have.no continuity to pin No. 6. 


4. Push both window switches downward (away from 
window when in installed position). Both pins No. 2 
-and 4 should have no continuity to pin No. 6.. 


5. Remove the test lead from pin No. 6 and connect 

‘ to pin No. 5 (hot feed pin). With both switches in 

the neutral position, pin No.’ 5 should have 
continuity only with itself. . | | 


6.. Push both window switches ‘upward (toward the 
_ window when in installed position): Both pins No. 1 
and 3 should have continuity to pin No. 5. 


7. Push both window switches downward (away from 
- the window when in installed position). Both pins 
No. 2 and 4 should have continuity to pin No. 5. 


8. If any one switch does not test as stated, replace 
the complete switch assembly. | 












. GROUND TERMINAL 


o (| & 7 
4) 
: ; oO ae 
- © Onn 
- 1. LEFT FRONT “UP” TERMINAL .° ~ 
2. LEFT FRONT.“DOWN” TERMINAL 
3. RIGHT FRONT “UP” TERMINAL; _ 
- 4 RIGHT FRONT “DOWN” TERMINAL -  - 
5. HOT FEED WHEN IGNITION SWITCH IS “ON” 
6 


N5031-2F 
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SINGLE POWER WINDOW SWITCH TEST 


(D POWER FEED, OR GROUND FROM DRIVERS 
SWITCH (ALLOWS OPERATION OF INDIVIDUAL 
WINDOWS FROM LEFT FRONT DOOR) - 


2) HOT FEED FOR SINGLE ore (BUS BAR 
TO PIN NO. 5). 


@ MOTOR TERMINAL — UP 
. @ MOTOR TERMINAL — DOWN 
7 . HOT FEED 


© POWER FEED, OR GROUND FROM DRIVERS 
* SWITCH (ALLOWS OPERATION OF INDIVIDUAL 
WINDOWS FROM LEFT FRONT DOOR) 











N5032-1C 


FIG. 2 Power Window Single Switch Pin Locations— 
‘E150—E-350 


Single Switch—E-150—E-350 
Test Procedure oe | 


1. Use a self-powered: test lamp or an ohmmeter, to 


_ test the power window switch. 
2. With the switch in the neutral position, there should 


be Pee between terminals 1- ane: 3, 2 ac 5, 


and 4 and 6 (Fig. 2). 


3. With the toggle switch :pushed spunwenl there 

: should be continuity between terminals 2, 4 and 5, 
and 1 and 3. Terminal 6 should. be disconnected 
from any other terminal. 


4. With the’ toggle switch pushed upward there 
should be continuity between terminals 2, 3 and 5, 
and 4 and 6. Terminal 1 should be disconnected 
from any other terminal. 


5. If the switch does not test as stated, replace the 
-  gwitch. 7 


Window Switch—F-150—F-350, F-Super Duty | 


and Bronco 
Test Procedure 


NOTE: The switch should be oriénted so that the aicee 
portion of the switch knob is to the fight and yous are’ 


looking at the five terminals. 


1. Use a self-powered test lamp or an chnnineter to 
test the power window switch (Fig. 3). 


2. With the switch in the neutral position, there should 


be continuity. between terminals 1 & 2 .and -.:. 
terminals 3 & 4. Terminal 5 should be 


disconnected from. all other terminals.. 


3. When the raised portion of the switch rocker knob 
is pushed (to close the windows), there should be 


continuity between terminals 1 & 5 and terminals 3. 
& 4. Terminal 2 should be disconnected from all — 


other terminals. 


4. When the depressed portion of the switch rocker 
3 knob is pushed (to open the windows), there 
should be continuity between terminals 1 & 2 and 
terminals 4 & 5. 
disconnected from all other terminals. 


_ Power Windows 





Terminal 3 should be. 
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‘FIG. 3 Power Window Switch Pin Locations—F-150- 
" _ F-350, F-Super Duty and Bronco 


-N6080-1A 


FIG. 4 Tailgate Switch Terminal Locations—Bronco 


5, If the switch assembly does nol test as stated, 
replace the switch. 


Instrument Panel- Mounted Tailgate Switch— 7 


- Bronco 


1. Use a self- Enawerad: test iano or an Ghraineter to 
-test the power tailgate switch (Fig. 4). 


__ 2.- With the switch in-the neutral position, there should 


'.be continuity between terminals 1.-& 2 and 
. terminals. 3 & 4. Terminal 5 should be: 
disconnected from all other terminals. ' 


3. : When the switch rocker knob is pushed up (to 
close’ the tailgate window), there should be 
continuity between terminals 1 & 2 and terminals 4 
& 5. Terminal.3 should be disconnected from all 
other terminals. - | 


-- 4, When the switch rocker knob: is pushed down (to. 


open the tailgate window), there’ should be, | 

. continuity between terminals 2 & 5 and terminals 3: 
& 4. Terminal 1 should be disconnected from all. 
other terminals. 


5. If the switch does not test as stated, replace the. 


. Switch. 


Power Window Motor Text 


To test the current draw of a power window motor, 
remove the door trim panel. Refer to Section 45-03, 
Door Trim Panels. 


Test Procedure — : 
1. Disconnect the motor lead. 
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Power Windows 
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POWER SOURCE (12 VOLT) 


FIG. 5 Power Window Motor Current Draw Test— 
Permanent Magnet-Type : 


2. Disconnect the ‘Fegulator mechanism fen the 
motor. — 


3. Supply power to motor lead connector with an 
ammeter in series - (Figs. 5 and 6). 


4. _ Operate the motor ‘and observe the current draw. 


The current draw.for the no-load test should not 
exceed four amps and should not fluctuate. 
Reversal of the motor wire connections will reverse 

_ the direction of motor rotation. Replace the motor if 
the current draw exceeds four au 


REMOVAL AND INSTALLATION 


Power Window Switch E- 150—E- 350 


Removal and Installation | 


- 1. To remove the power window switch, remove the 

bézel retaining screw (Fig. 7). Then, lift the bottom 
of the.bezel from the door trim panel and remove 
the switch and bezel assembly. 


*2. Remove the wiring connector retaining screw from 


the back of the bezel. Then, using a thin-bladed -- 


screwdriver, 
connector. 


3. To install,-reverse Steps 1 and 2. 


carefully pry ae switch from. the 


Power Window Switch F-150—F- 350, F- “Super | 


Duty and Bronco. 


Removal and Installation 
Refer to Fig. 8. 7 


“The power window | switches are located on the front 


door trim panels. 


Removal 


1. Insert a small: thin- bladed screwdriver into spring 
‘tab slots (located at front & rear of switch housing) 
‘and apply pressure to make the switch housing 
_assembly pop out. 


2. Remove three connector aes screws poe 


- switch housing. 


3.. .The switch is held in place by the electrical contact 


‘pins. To remove switch, carefully pry ein from 
connector with a small screwdriver. 





installation 


1. Position switch to connector and press hcnly into. 
place. 


NOTE: The switch is keyed to the connector and 
can only be installed one way. | 


; 2. Install connector to the switch housing using three 


attaching screws. 


3. Position switch housing to ‘door trim eane shi 
press firmly into place. 


w 


Instrument Panel-Mounted Tailgate Switch | 


Bronco 


Removal and installation | 


The tailgate switch is located in the lower left finish 
panel on the instrument pene | 
Removal aoe - | 
1. Remove headiamp switch knee and windshield. 

_wiper switch knob by releasing knob retaining clips 
and ‘pulling knobs from their. switch shafts... 


Be Using a thin-bladed screwdriver (on a small putty, 


knife) carefully pry off lower left: finish panel by’. 

' Starting at upper ‘left corner of finish panel and 
working counterclockwise around Penneler of 
. finish panel. | 


NOTE: The finish panel i is held i in place by four retaining 
clips on. the instrument panel, holding four plastic 


fingers on the finish panel. Care should be taken-not to ~ 


break the four plastic fingers when prying the finish — 
panel off. 


. 3.’ Remove two switch retaining screws and remove’ 


_ Switch from finish panel. 


4. Separate switch assembly, from wiring ‘harness by: 
grasping wiring harness in one hand (close to the: 
switch), switch in the other hand and pulling them — 
apart. | 


Installation — 


1°. Position wiring connector to switch and push them, 
"firmly together. 


2: Position switch to finish . panel and install two. 


retaining screws. 


3. Position finish panel. to instrument panel aalne: 


care to align four plastic fingers with four retaining 
clips and press firmly into place. 


4 Reinstall headlamp ‘switch knob ang windshield 


wiper switch knob. 


Power Window Switch Connector Wire 


Removal and Installation. 


. If replacement of the switch eadniecior or a wire — 2 
~ leading to the connector is necessary, the wire(s) can- 


be removed from the connector without dieasee mings. 
the connector. 


-To remove a wire fron the eonnecior insert a’ 
needle-like tool in the edge of the pin hole (Fig. 9), and. 


bend the terminal in. Then, pull the wire and -terminal — 


from the connector. To install: the terminal in: the 


connector, open the termihal and insert it into the wire ; 
hole. | 
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2. Remove the door trim panel. 


3. Disconnect power window motor wire from wire 
~ harness connector (Fig. 10). 


4. Check inside the door to ensure electrical wires are 
not in line with holes to be drilled in the door inner 
panel. Using a 12.7mm (1/2-inch) diameter drill bit, 
drill two holes in the door inner panel at the drill 
dimples located opposite the two unexposed motor 
drive retainer screws (Fig. 10). 


5. Remove the three motor mount retainer screws 
using two drilled holes and existing larger hole 
_ access to screw heads (Fig. 10). 


6. Push the motor toward the outside sheet metal to 

_ .. disengage the motor and drive from the regulator 

-- gear. After the motor and drive are disengaged, 
‘prop the window in full UP position. 


7. Remove the motor and drive from inside the door. 
Installation 


1. Install a new motor and drive assembly (Fig. 10). 
Tighten motor retaining screws to 5.6-9.6 Nm (50- 
85 in-lb). | | 


2. Install two pieces of Pressure-Sensitive Waterproof 
Tape D6AZ-19627-A or equivalent body fape 


; | | 11 e) over drilled holes. 
RIGHT HAND 5927-10 (1 inch square) o d 





7 eras 3 3. Connect power window motor wiring. Connect 
FIG. 7 Power Window Switches—E-150—E-350 | battery ground cable. 


Power Window Motor fo , 4, Remove glass prop and check window operation. 
Removal ‘= 3 | = 5. Ensure door drain holes are open. 


1. Disconnect the battery ground ‘cable. 6. Install trim panel. 
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~ POWER WINDOW DOOR LOCK 
SWITCH ASSEMBLY SWITCH 
14529 ASSEMBLY 
mo * (14017 















SWITCH HOUSING. 
- ASSEMBLY 
14A335 


J 





DOOR TRIM 
PANEL 
ASSEMBLY 











" MAP 
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‘PASSENGER SIDE SHOWN-ORI 
VIEW A 





VE SIDE SIMILAR 























DOOR TRIM SWITCH 







SWITCH HOUSING SWITCH 
ASSEMBLY ———~ PANEL ASSEMBLY : HOUSING 
14A335 is ae ASSEMBLY 





ASSEMBLY » 






SWITCH 











CONNECTOR: 381801-S36BX. DOOR TRIM 
‘ (3 REQ'D) 
ASSEMBLY A PANEL 


, 
a 


SECTION C 
R4674-2A 


POWER 
WINDOW 
MOTOR: j 


‘ - 


POWER WINDOW MOTOR 
ELECTRICAL CONNECTOR 
N5035-1A ; a NSU36-1A 


FIG. 9 Power Window Switch Connector Wire FIG. 10 Resale Window Installation—F-Series and 
Terminal Removal 2 ORES : 3 
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REGULATOR 
ASSEMBLY 


BLIND 
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FIG. 11 Power Window Installation—E-Series 
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SECTION 42-15 Vent Window Mechanism 





SUBJECT ss PAGES SUBUECT , | PAGE 





REMOVAL AND INSTALLATION es REMOVAL AND INSTALLATION (Cont'd) a 
Bronco, F-150—F-350 and F-Super . Vent Window Glass ................ ween ge 42-15-1 
UY ccinins Gea sae hates ates dh wtaralehe a orem ee lone All Models .............. BE Dee pala gt fe Sone 42-15-1 
Vent Window Assembly and/or | SPECIAL SERVICE TOOLS .................. 42-15-4 
Weatherstrip ............ cc eee eee eee eee 42215-1 VEHICLE APPLICATION ..................4-. 42-15-1 
B15 0 E90 | snc eahig Scie eae ee ae bears 42-15-1 en 
VEHICLE APPLICATION 2. Remove three screws attaching the vent ince 
assembly to the upper leading edge of the door 
E-150—E-350, F- 150—F-350 F-Super Duty and Bronco. (Fig. 2). 
| ry 3. Remove one ‘screw attaching the division bar — 
REMOVAL AND: INSTALLATION - bracket to the door (Fig. 2, View B). | 
Vent Window Glass | _ 4. Lower door glass to the down position. 
All Models | _ 5. Pull the front run out of the division bar. | 
Removal 3 | | 6. Tilt the vent window and division bar assembly 
7 rearward. Then, remove the vent window and 
1. Open the vent window. division bar from the door. 
2. Push the glass from the glass frame using Glass ==7. Remove two screws attaching the vent window 
and Channel Removal Tool 2900 or equivalent upper pivot to the vent window frame. 
Fig. 1 : 
(Fig. 1). 8. Remove the nut, spring, spacer and bushing from — 
3. Clean the glass frame of tape and sealer. a the vent window lower pivot. Then, separate the 
Installation : ell pen glass and frame from the vent nee 
|. Apply sealer to the glass frame. 9.. To remove the ideeihersiip: remove two screws 
2. Install the glass and new tape in the glass frame from the top of the vent window frame. Then, 
using Glass and Channel Removal Tool 2900 or - gtraighten the weatherstrip retaining tabs and 
equivalent (Fig. 1). remove the weatherstrip. 
3. Trim the excess edges of the tape around the Installation — | 
a anemia anG: Clealyne glass and Sumounding 1. Position the weatherstrip to the vent frame. | 
Pa 2. Position the vent window upper pivot to the glass 
Vent Window Assembly and/or Weatherstrip _ frame pivot and vent frame. Install the two 
- £-150—E-350 | attaching SCrews. | 
- 43 | 3. Position the glass frame to the vent frame and 
Removal install spacer, bushing, spring and nut on the vent 
1. Remove the trim pu from the door inner Panel | window lower pivot. Adjust the spring tension to _ 
| | | speeds. | 
GLASS AND CHANNEL REMOVAL TOOL (NO. 2900) | - 4. Position the vent window and division bar in the 
OR EQUIVALENT AVAILABLE FROM SOMMER AND door. | 
MALA GLASS MACHINE COMPANY, 5501 W. 
OGDEN AVENUE, CHICAGO, ILLINOIS 60650 7 5. Position the glass and channel asecinbly in the 
| front division bar. Then, place the vent window 
=) assembly into position in the door. Install three 
7 screws attaching the vent frame to the upper 
Mt 2 leading edge of the door. | 


6. Insert the rear run into the slot along the top edge 
of the window opening. 


7. Install the screw attaching the division bar bracket 





to the door. 
3109-14 8. | Adjust the window glass runs. 
| — 9. — Install the trim panel on the door inner panel. Refer | 
FIG. 1 Vent Glass Replacement | to Section 45-03, Door Trim Panels. F 
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WEATHERSTRIP GLASS 
20530 spacer 1121410 
"11234858 | CHANNEL 
|} ASSEMBLY 
: sziass SS 
11.68mm 
“+ 2.29mm 7 
-—1.52mm 


(0.46INCHES .-. 
+ 0.09-0.06) 


SCREW 
56910-S40- 
(3 REQ’D) 


ADHESIVE WEATHERSTRIP 


1520830 


SPACER 
11234B56: f ’ . 
VENT ,& WEATHERSTRIP 
- WINDOW \ . \\Y1121478 
1521402. LS VX OM \ CHANNEL 
> : en ASSEMBLY 
‘DIVISION 17 - | 


- 1121410-1A 


NOTE: START WEATHERSTRIP 
AT LOWER DRAIN HOLE. 


DIVISION BAR 


: BRACKET ASSEMBLY | 7 
| 11223A24 | = 
Ke) WEATHERSTRIP 
: Na ; 


BA ADHESIVE 


1520530-1 


388047-S 101 |! 


17 Ste) !'157502-S2 
: SS >): 0-14 Nem 

ACCESS SwWwra 

COVER > ORS BLN 


REGULATOR 
ASSEMBLY 
-1523200-1 





GLASS-1121410 
BELT LINE . 


WEATHERSTRIP - 
~ ASSEMBLY 
1121452 | 


‘WEATHERSTRIP 
ASSEMBLY 
+ 4121478 


BELT LINE 
WEATHERSTRIP 
ASSEMBLY 
1121436-7 


*57502-S2 
(7-11 FT-LB) 


REAR RUN 
RETAINER 
‘ ASSEMBLY 1121532 — 


CHANNEL 

7 ASSEMBLY 
- RETAINER AND_ "4521458 
BRACKET 


. WATERSHIELD. 
ASSEMBLY-11223A24_ oe 





FIG. 2 Front Door Window Glass—E-150—E-350 


Bronco, F-150—F-350 and F-Super Duty: Installation 
Removal. — 2 _ ee 17 
1. Remove the door trim panel retaining s Screws and a 


Position the vent eaidse: retainer assembly with the 
pivot stops into the vent window frame and 


| 9: 


remove the door trim panel.- 


 weatherstrip assembly. 


Remove the screw retaining the division bar to the 2. _ Install the ‘two upper pivot-to-frame retaining 
, door inner panel (Fig. 3, Section A). | ‘screws. | 7 7 
3. Remove the two screws attaching the vent 3. Install the pivot. tension spring and retaining nut. 
~ assembly to the leading .edge of the door. Adjust spring tension so that the vent will stay open 
4. » Lower the door glass to full down position. -—S—-_—«aat_ highway speeds. 
5. Pull the glass run part way out of the door run. -4. Position the run assembly in the vent window 
- . © retainer in the division bar area (Section D).. | _ assembly. 
6.° Tilt the vent window and division bar. “assembly 5. Position. the vent window a division bar 
| toward the rear of the door and remove the vent assembly into the door and to the glass edge. 
window assembly from the door. Ensure front door window spacer (Fig. 3, View E) is 
. Remove two vent _upper_ pivot- -to-vent. frame _ In place. — 
= . SCIONS: — 6. _ Install the vent window frame to leading edge of 
8. Remove the féiaining nut-and tension spring: from door window frame with two retaining screws. 
— the vent window lower pivot. 
7. Install ‘the division bar screw (adjust the run for. 
- Separate ‘the vent ‘glass retainer and the sol proper door window. operation). 
“stops from ‘the vent - Mame and mee | 
assembly. 8. 


Install. the door trim. panel. 
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FIG. 3 Front Door Window Glass—F-150—F-350, F-Super Duty and Bronco 
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_ Window 





SUBJECT PAGE 
REMOVAL AND INSTALLATION uO 
Movable Glass Weatherstrip ............... 42-25-1 
E-150—E-350 and Club Wagon ........... 42-25-1 
Movable Glass—Door and Body Side— 
' (Back Doors Typical) .................0.. 42-25-1 


E-150—E-350 and Club Wagon ........... 42-25-1 


SUBJECT _ | 
VEHICLE APPLICATION Haaseagibincese anes 42-25-1 





-VEHICLE APPLICATION 
E-150 Through E-350. 


REMOVAL AND INSTALLATION 


Movable Glass—Door and Body a aa 
Doors Typical) 


E-150—E-350 and enb Wagon 


Removal 


1. Remove the trim panel, if so equipped, from the 
_ door. It is not necessary to remove the LH body 
side trim panel unless the plate on the body is to 

be removed. 


Remove screws attaching the latch assembly and 
_the latch anchor to the door or side inner panel. It 
is necessary to catch the loose tapping plate when 
removing the handle screws on the door flip 
windows (Figs. 1 and 2). 


Remove glass and latch assembly by rotating it out 
to disengage the hinge. 


Nh 


ow 


- 


remove the four Screws. 


Installation 


“a Center the Kae to the body. Tighten the four 
screws to 0. 9- 2.25 N- m on 20 in-Ib). 


To remove the hinge from the door or body, | 


2. Engage the glass and latch assembly into the 


hinge. Rotate the hinge to a closed position. - 


3. Position-the latch plate to the door or side inner 
panel. Position the latch anchor inside the door 
and install the attaching screws. The latch anchor 
‘is attached to the body side inner panel -when 
equipped with garnish mouldings (Figs. 1 and 2). 
Tighten the screws to 3-8 N-m (2-6 ft-lb). 


4. - Install the door trim panel, if so equipped. 


Movable Glass Weatherstrip 
E-150—E-350 and Club Wagon 
Removal and Installation 


1. To remove weatherstrip open the window and pull 
the weatherstrip from the window opening. 


2. Apply Weatherstrip Adhesive COA2-19552-AA or 
equivalent to both sides of the window opening 
‘flange around the entire perimeter of the opening. 


3. Install the weatherstrip onto the window opening 
flange as shown in Figs. 1 and 2. 


4. Apply Ford Silicone Lubricant D7AZ- 19553-AA or 


equivalent to outside surface of weatherstrip along 
entire top and 10 cm (4 inches) on each side at 
HOP 
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FIG. 1 Body Side Pivot Windows—E-150—E-350, Club Wagon 
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FIG. 2 Sliding Door Pivot Windows—E-150—E-350, ‘Club Wagon | 
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SECTION 42- 30 Rear Door Window Glass and 
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SUBJECT = -. et PAGE. SUBJECT Uh SBse PAGE 





REMOVAL AND INSTALLATION a | VEHICLE APPLICATION ......-sceeceeeeceees 42-30-1 
Fixed Windows Feaen deeteer oh ota tenia ne waste elereavnie -, 42-30-1 * is : “3 
VEHICLE APPLICATION : | | 2. Position. fixed window and. weatherstrip as an. 
C Cab Onl RS | assembly into the window. opening, align in 
CO A: SSIs | | | channels, and slide towards front of vehicle until it. 
REMOVAL AND INSTALLATION | is firmly seated. | | _— 
3. Install the movable window into the window 
Fixed Windows = 7 opening and-while supporting window in half open 
Removal 7 . erie slide window regulator into window glass 
1. Remove the door latch trim: cup, armrest and | . 
window regulator handle. Remove door trim panel. 4. Install division bar into the window: opening. 
Refer to Section 45-03, Door Trim Panels. 5: Install movable window weatherstrip into division 
2. Remove one screw at top of door and one screw | bar and onto top of movable window. » 
on door inner panel retaining OWision oa to door 6. Align movable window into division bar run. install 
(Figs. 1 and 2). one screw at top of door and one bolt to front of 
3. - With movable window in the down position, remove door to retain division (Figs. 1 and 2) bar. Menten 
division bar by pulling it toward rear of vehicle and to specifications. 
lifting up, while twisting bar so that the bracket 7. Cycle window and check for looseness or binding.” 
clears the window glass opening and the Adjust channel as necessary by loosening rear 
weatherstrip slides off. window run retaining bolt and moving rear window 
4. Raise movable window half way up, slide the run forward or rearward. Tighten rear window run 
| regulator out of the window glass channel, and screw securely as specified. 
remove the window from the window opening. - g Install door trim panel. Refer to Section 45-03, . 
5. Pull fixed window and weatherstrip towards rear of Door Trim Panels. 7 
vehicle as an areas and remove. | 9. Install the armrest with two bolts and the door latch 
Installation . trim cup with one screw. 


1. Install weatherstrip to fixed window (Fig. 3). - °10. Install the window regulator handle with one screw. 
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SCREW AND 
WASHER 
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N800510-S100 


FIG. 1 Crew Cab Rear Door Window, Weatherstrips and Retainers 
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FIG. 2 Crew Cab Rear Door Window Mechanisms 
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- 26228 VIEW A 


REAR DOOR 
MOVABLE 
WINDOW 
GLASS 


EVERSEAL TAPE 


 ESB-M3G44 EE yo 


~ CHANNEL 
ASSEMBLY 


, 26228 VIEW B 


FIG. 3 Crew Cab Rear Door: 
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CHANNEL 
ASSEMBLY 
26228 


REAR DOOR 
MOVABLE © 
WINDOW 
GLASS 


Window Glass 


NOTE: Se 

APPLY EVERSEAL TAPE eee 
(ESB-M3G44-A) TO ENTIRE am 
LENGTH OF CHANNEL PRIOR 
TO INSTALLATION OF GLASS. 










APPLY SOAP LIQUID 

TO SHADED AREAS OF 
WEATHERSTRIP, TO 
FACILITATE INSTALLATION 
WITHOUT DISTORTION OF 
RUBBER 


REAR DOOR 
FIXED WINDOW 
WEATHERSTRIP 
ASSEMBLY 
25824 


TO FRONT OF BODY . 
| | N5306-2B 
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SECTION 42-35 Tailgate Window Mechanisms : 
SUBJECT PAGE SUBJECT | | . | PAGE | 
ADJUSTMENTS | | - REMOVAL AND INSTALLATION (Cont d) eh. 
Tailgate Glass .................. ewe eee es 42-351 Window Regulator ................e eee 42-35-4 
» \DESCRIPTION: 225 4ccnte cunet nals cee teats 42-35-1 SPECIAL SERVICE TOOLS ............ i Lohr atgea 42-35-6 
REMOVAL AND INSTALLATION ~ | ‘TESTING 7 oe eee 
Gla$S: fascecea seston napkie aceeeeseaneres Gages ..» 42-35-2 Tailgate Power Window Motor Test :.......-42-35-1- 
Lock CyINdGh ccknn 64s ce AS GN eee 42-35-4 Tailgate Window Switch Tests ..... eee eee 42°35-1 
Tailgate Window Regulator Electric. VEHICLE: APPLICATION .. Fried oer tates wee 42-35-1. 
MOLOE snccalee csi osnwr eae ores eaees 42-35-4 , | 7 3 FF 
Tailgate Window Regulator Switch (Tailgate | 
pou) sioraieue a ee ee ee ee ee ee 42-35-4 





VEHICLE APPLICATION 
Bronco. 


DESCRIPTION 
_ The tailgate window regulator is electrically sperated 


~ by either the key switch located on the tailgate or the © 


switch located on the instrument ali (Fig. ae 
TESTING | 


Taiigate Power Window Motor Test 


To test the current draw of a power window motor, 
remove the tailgate trim panel. ete to Séction 45-03, 
Door Trim Panels... 


Test Procedure 
1. Disconnect the power Andon motor lead. 


2. Supply power to motor lead connector with an 


ammeter in series as shown. in Fig. 2. 


3. Operate the motor and observe the current draw. 

' The current draw for the no-load test should not 
exceed four amps and should not fluctuate. 
Reversal of the motor wire connections will reverse 
‘the direction of motor rotation. Replace the motor if 
the .current draw exceeds four amps. 


WARNING: COUNTERBALANCE SPRING IS 
UNDER TENSION! BEFORE REMOVING THE 
MOTOR TO TEST THE NO-LOAD CURRENT, 
USE THE CONTROL SWITCH.TO MOVE THE 
REGULATOR UP, THUS REDUCING SPRING 
TENSION. THEN, LOCK/CLAMP THE vECIOn 
GEARS SECURELY. | 


Taligate Window Switch Tests 


instrument Panel Mounted 
Refer to Fig. 3. 


Test Procedure 


1. .Use a self- -powered test ‘lamp or an ohmmeter, 
such as Rotunda Digital Volt-Onm Meter 007- 
00001 or equivalent, to test se power tailgate 
switch. 


2. . With the switch in’ the ‘NEUTRAL’ ‘position, there 
should be continuity between terminals 1 & 2. and 


terminals 3 & 4. Terminal 5 should be _ 


disconnected from all other-terminals. 


3. When. the switch rocker knob is pushed up (to 
close the tailgate window), there should be 
continuity between terminals 1 & 2 and terminals 4. 
& 5. Terminal 3 should be disconnected from all 
other terminals. | : 


4. -When the switch rocker knob is pushed down (to 
é there should be. © 


open the tailgate window), 
continuity between terminals 2 & 5 and terminal 3 
& 4. Terminal 1 should be disconnected from all 
other terminals. 


5.  If.the switch. assembly does not test as stated, 
-° ‘replace the switch. — 


Tailgate Mounted 
Refer to Fig. 3. 
Test Procedure une #4 


Testing of the tailgate-mounted window switch can 
be performed with the switch installed in the vehicle. 
Use a self-powered test lamp or an ohmmeter. 


1. With the switch in the neutral position, there should 
be continuity between terminals 1, 2 and 3. 


2. With the key rotated clockwise (window UP) there 


should be continuity between terminals 1 and 5, - 
and 2 and 4. 


3. With the key rotated counterclockwise” (window — 


DOWN) there should be continuity between 
‘terminals 2 and 5, and 3 and 4. 


4. If the switch does not test as stated, replace the 
switch. | 


‘ADJUSTMENTS 


Tailgate Glass 


Fore-and-aft adjustments can be made after opening 
the tailgate by loosening the back window side glass run 
attaching screws (2 per side) (Fig. 4). Adjust the glass _ 
as required and tighten the eHAerIng, SCrews to. Se 14 
N-m (6-11 ft- Ib) (Fig. 4): 
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HOT IN ACCY OR RUN HOT AT ALL TIMES 












PP ialeuse. 
I psa PANEL 
) oes | POWER 
LB/BK DOOR 
eae ace LOCKS 
@-2—26@ Sss50 
WINDOWS “4 7ar 4) $850 
400 fL8/BK 
: DRIVER'S 
| me | |TALGATE . 
WINDOW 
SWITCH 
ratt 
Sener sarees ene er - C197 : 
405 C123 495 405 ©1907 
. eos B23 0s 0s 
404 N P/LG dae | PK/LB PK/LB 517 BK/W . 
fied el. 405 EPK/LB 
$515 $1902 
57 TAILGATE 
WINDOW _ 
SWITCH 


KEY OPERATED 











57 BK 





a’ 
ve : : 
y C 


oe _ TAILGATE * 
—— 404 P/LG SOND LIMIT LIMIT 
| eas OPEN WHEN 
ot 57 BK 333 TAILGATE iS 
K NOT FULLY 
57 §BK SOO EIEN 5 CLOSED 
RY 
TAILGATE 
POWER . 
WINDOW | 
MOTOR 
oer : | N8378-2A 
FIG. 1 Tailgate Power Window Electrical.Schematic __ | 
REMOVAL AND INSTALLATION: 8. Grind off four rivets, two on each bracket assembly 
v4 7 ee NG a a | - to glass. Punch out four rivets and remove four 
Glass 2 ste | | | retainers and spacers. a 
wv | ue ; | . 9. Pull out tailgate upper corner seal assembly, one 
emeove! | - oneach side.’ 
a4. Open tailgate. ee ee . 10. Snap out tailgate. inside belt It weatherstrip assembly 
2. Remove inside cover access panel (10. siewS) with tool. 
(Fig. 4). | 414. Slide back window glass out from tailgate 
3. Remove inside cover pane support (1 screw) _ assembly. 
(Fig. 4). | | _ Installation 
Remove inside cover watershield.. "1. Slide glass midway into tailgate assembly. 
Manually close both tailgate latches to raise the 2 ~ Connect heated glass _ wires, if so equipped. 
glass. | wae 


OSL Install glass bracket C-channels onto the regulator 
6. Remove four nuts retaining glass and — bracket arm slide guides. - | 


assembly to regulator. 
J 4. Position tailgate. glass over glass bracket 


7. If tailgate has heated glass option, disconnect two C-channel: studs and install four spacers, retainers 
terminals (drivers side). "a Gg see and rivets. : 
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POWER SOURCE (12 VOLT). 


AMMETER 


N5030-1C_ . 


FIG. 2 Power Window Motor Current Draw Test— 
Permanent Magnet Type ROTOE | : 


5. -Lower glass .to connect heated glass wiring 
terminals: : 


6. Close tailgate and a glass to ensure cael 


operation... 
7. — Install watershield. 
8. Install pais cover pane support (1 screw). 
9.. Install ten inside cover access panel SCrews. 


10. Close door ‘and cycle tailgate to ensure Proper 
_ function. 





TAILGATE MOUNTED 
SWITCH CONNECTOR 


TAILGATE MOTOR CONNECTOR 


FIG. 3 Tailgate Window Terminal Position 






Tailgate Window Regulator Switch (Instrument. 
Panel Mounted) 


NOTE: The tailgate switch is located in the lower LH 
finish panel on the instrument panel. 


Removal 


1. Remove the headlamp switch knob’ -and the 
_ windshield wiper switch knob by releasing the knob 
retaining clips and pulling the knobs from their 

~ switch shafts. — 


2. Using a thin-bladed screwdriver (or a small putty . 
knife) carefully pry off the lower left finish panel by 
Starting at the upper left corner of the finish panel - 
and working counterclockwise around the 
perimeter of the finish panel. 


NOTE: The finish panel i is held in place by four etaning 
clips on the instrument panel holding four plastic fingers 
on the finish panel and care should be taken not to- 
break the four plastic unger when prying the finish 
panel off. 


3. Remove the two switch retaining screws and 
remove the switch from the finish panel. 


4. Sepe-ate the .switch assembly from the wiring 

' harness by grasping. the wiring harness ‘in one 

hand (close to the switch), the switch in the other 
hand and epuuing them apart. 


Installation 


1. Position the wiring connector to the switch and 
push them firmly together. 


2. Position the switch to the finish panel and install 
the two retaining screws. 





TAILGATE LIMIT 
SWITCH CONNECTOR 





TAILGATE WINDOW SWITCH 


TERMINAL POSITION (V/P SWITCH) N6032-2B 
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3. Position the finish panel to- the. instrument. panel 
taking care to align the four plastic fingers with the 
four retaining clips and press firmly into place. 


4. Reinstall the headlamp switch ‘ knob and the 
windshield wiper switch knob. 


Tailgate Window Regulator Switch Margate 
Mounted) : 
Removal — 

1. Remove interior access cover panel. 


2. Raise glass. If glass cannot be raised, remove 
glass as outlined. . , | 


3. Disconnect wiring harness. 


4. Detach switch from lock cylinder by removing clip 
and remove from daligate (Fig. 4). 


Installation 
1. — Install switch on Jock cylinder and install clip (Fig. 


2. Connect wiring harness. 
3. Check operation of switch. 
4. Install interior access cover panel. 


Tailgate Window Regulator Electric Motor 
Removal | ~~ 
Refer to Window Regulator Removal. 


1. Raise glass to full up position. If glass cannot be 
raised, remove glass as outlined. 


2. - Disconnect motor wiring harness (Fig. 4). 


WARNING: COUNTERBALANCE SPRING IS UNDER 
TENSION! TO PREVENT INJURY FROM SUDDEN 
MOVEMENT OF REGULATOR COMPONENTS, 
CLAMP/LOCK GEAR SECTORS TO eee SAFE 
MOTOR REMOVAL. | 


3.° Detach and remove electric motor from ually 
Installation 


1. Position electric motor in tailgate and secure to — 


regulator (Fig. 4). 
2. Connect wiring harness. 


2 


3. Check operation of electric motor. 
4. Install interior access cover. 


Window Regulator 


Removal 


1. Lower tailgate and remove interior access cover 
panel (10 screws). If tailgate will not lower because 
glass will not go full down, manually depress safety | 
lockout rod (located in bottom center of tailgate). 


2. Raise glass using jumper to motor (or manually 

_ close L.H. tailgate latch) (Refer to Fig. 1). If the 

glass will not go up, glass must be removed as 
outlined. 


3. Remove regulator attaching screw and washer 
assemblies. | 


4. Remove regulator. - 
Installation 


1. Position eailaion in tailgate and secure with four 
screw and washer assemblies is 4). Maney to 
~°9-14-N-m (6-11 ft-Ib).. | | 


2. Install glass as outlined. 


_ 3. Check operation of regulator. 


4. Install interior access cover pene 


Lock Cylinder 
Removal 
1. Remove interior access cover panel. 


2. Raise glass. If glass cannot be raised, remove 
glass as outlined. 


3. Remove lock cylinder retainer (Fig. 4). 


4.. Disengage lock cylinder from switch and remove 
_.from tailgate. 


Installation 


1. Position lock cylinder to tailgate and engage in 


switch. 
2. ‘Secure lock cylinder with retainer. 
Check operation of. lock cylinder and switch. | 
4. Install interior access cover panel. 
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9841610-A 
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FIG. 4 Tailgate Window Mechanism and Belt Weatherstrips—Bronco 
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(70000) 
SECTION TITLE — PAGE SECTION TITLE — PAGE 
STATIONARY GLASS—BUTYL—TYPE. | _ STATIONARY GLASS—WEATHERSTRIP . | 
"SEAL 6a nd aetsew Geet onus tease waar ds 43-11-15 TYPE SEAL .......... rae e Spiraea’ anane eee 43-01-71 
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E-150—E-350 2.1... cee eee re ee 43-01-2 VEHICLE APPLICATION ...............-4--2- 43-01-1 
Movable Back Window ..............-+-¢: 43-01-4 | ge a 
F-150—F-350 and F-Super Duty .......... 43-01-4 
VEHICLE APPLICATION 7 Installation 


E-150—E-350, F- 150—F- 350, F- Super ‘Duty and - 


Bronco. 


REMOVAL AND. INSTALLATION . 


Back Window | 
F-150—F-350, F- -Super Duty | 


An assistant outside the vehicle is. necessary when 


removing or replacing the glass. 


Removal . 
Refer to Fig. 1. 


1. From the interior of the vehicle, pull down the - 
weatherstrip. Push the back window glass and . 


weatherstrip out of the window opening from inside 


the cab while an assistant EgiasP the: window from | 


outside the cab. 


nN, 


sealer from the weatherstrip and/or glass, if either 
is to be reused. 
3. Clean all sealer from the back window ‘opening. 


Remove the weatherstrip ont the glass. Clean all 


1. “Install the outside moulding, if so equipped. 
Position the weatherstrip to the back window glass. 


2. Install a draw cord all around the weatherstrip in 
the flange crevice (Fig. 2), allowing the cord. to. 
overlap at the bottom center of the glass. Coat the | 

__weatherstrip mounting surface with Rubber 
_ Lubricant D9AZ- 19583-A or equivalent. 


ce Apply Liquid Butyl Sealer C9AZ- 19554- B or 
equivalent to the back window opening as shown 
in Fig. 1. | 


4. Position the glass and weatherstrip. to the window 
opening. With an assistant applying hand pressure 
from outside the cab, -pull (from inside) the 
weatherstrip lip over the window opening flange — 
with the draw cord. Pull the weatherstrip over the 
lower flange, pulling one end of the cord at a time. 
Then, pull the weatherstrip over ing side flanges 
and upper flange. 


5. Clean the glass and the area around the window to 
remove all excess sealer. 


6. Test for water leaks. 
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. LIQUID BUTYL SEALER 


C9AZ-19554-B 


a 


~ MOULDING 


SECTION A 


I == 
COVER SECTION B 


“ 42084 
- 42436 





_N1127-18 


FIG. 2 Draw Cord neteloton= typical: 


Rear Side Window Glass 
Refer to Fig. 3.. 
Bronco . 


An assistant outside the vehicle is necessary when 
removing or replacing the glass. | 


Removal 
' 1. Working from ede start at one corner and work 


—_across the top of the glass, pulling the weatherstrip 


down and pushing the glass and weatherstrip 


outward until the assistant can grasp the glass and 


_lift it from the glass opening. 
2." “Remove: the weatherstrip from the 2 glass (Fig. 3). 


. Installation. 


14. Clean the weathersirip with dieanina solvent to 


remove all old sealer and cement. 


_ 2. Clean the glass opening flange. Check the flange 
: for wavy areas, and repair as necessary. 

3. Apply Liquid Butyl” 

equivalent in the glass crevice of the weatherstrip. 

‘Install it on the glass. : 


4. Apply a bead of Liquid Buty! Sealer C9AZ-19554-B 
. -or equivalent between the secondary rerang fins 
of the weatherstrip (Fig. 3). 


—S5. " Install a draw cord all around the heating nie: in 


the flange crevice (Fig. 2). Let the draw cord> 


overlap at the bottom center approximately 457mm 
(18 inches) and tape the ends of the draw cord to 
the inside of the glass. Apply Rubber Lubricant 


Stationary Glass—Weatherstrip Type Seal 


- (OR EQUIVALENT) _ 
E ~~ a 


WEATHERSTRIP 


Sealer “C9AZ-19554-B or 


43-01-2 


203mm 
(8 INCHES) 


GLASS — 


WEATHERSTRIP 


~~ SECTION B 





‘Deaz-4t -19583-A or F equivalent to the weatherstip 
tip. 


- the window opening and apply hand pressure on 
the glass from the outside. From the inside, draw 
the lip of the weatherstrip over the window opening 


lower flange with a draw cord. Alternate from side 


to side, moving approximately 305mm (12 inches) 
- at a time, until the window is in place. 


6. Havean assistant position the window assembly - 


7. 'Water test the installation for leaks, and seal with 


additional Liquid Butyl Sealer C9AZ- ieee B or 
- equivalent, if necessary. : 


Quarter Window | 


F-150—F-350. Super Cab 
Removal 


1. Remove interior rear quarter trim panel. Refer to 


Section 45-11, Quarter Trim Panels. 
- Remove nuts securing moulding assembly (Fig. 4). 
; ~Remove window BeceinDly and seal. 


Installation 


--1.° Position window assembly and seal to vehicisy | 
2. dInstall nuts securing moulding assembly (Fig. 4). 
3. Install ‘interior rear quarter trim panel. 


Section 45-11, Quarter Trim Panels. 
4. . Test for: water leaks. 


Body Side and Rear Window Glass 


E-150—E-350 
Removal and installation 


‘NOTE: Mouldings can be installed on the bench prior to 
: noi installation. 


--r Loosen the. weatherstrip around the inside . and 
- outside of the window opening (Fig. 5)... 


-weatherstrip from the window opening. 


Boe Remove the weatherstrip from the glass. 


4. Clean the weatherstrip and body Spend, to. 


~ “remove: all old’ sealer. 


Refer to. 


_2. From the inside of the vehicle, push the glass and | 


¢ 
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SEAL 
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Ns 

AQ 
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- SECTION A | 
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ASSEMBLY 
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29732 | Soar ans 
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ASSEMBLY 


WINOOW 
ASSEMBLY 
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43-01-3 


"30606 


SECTION B SECTION C 


NS037-2C ¢ 





FIG. 4 Quarter Window Installation—F-150—F-350 Super Cab 
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the back window frame and weatherstrip out of the | 
» window opening from inside the cab (Fig. 6). 


 _WEATHERSTRIP 


“MOULDING ~ 


WITH MOULDING 
SECTION A 


WITHOUT MOULDING 


: Stationary Glass—Weatherstrip. Type Seal 


a “ 305A27 


43-01-4 | 43-0124 
5. Apply Liquid Buty! Sealer C9AZ-19554-B or | 2. Remove the weatherstrip from the. window frame: 
- equivalent in the gas? greeve of the weatherstrip and place the movable windows | in. the open: 
. (Fig. 5). _ position. | 
6. Apply Liquid . Buty! Sealer C9AZ-19554-B or 3. From the top of the window frame; remove the 
equivalent ‘around. the - enue Poumeter of the | screw retaining each.division bar. Also, remove the’ 
_ window opening. two screws retaining the anchor plate in the 
7. Position the weatherstrip to the window sake with’ Window. track and remove the plate. . | 
_ butt joint along bottom edge of glass at center of = 4. Spread the window frame and work the movable. 
- _ window opening. Install a draw cord in the pinch . glass out of its track. Remove it from the- frame. 
weld opening of the weatherstrip (Fig. 2). Overlap. Be ea. Oks 
the cord approximately 457mm (18 inches) at the — 5. If the stationary glass is to be replaced, remove the 
_ lower center of the glass and tape the ends of the _ _ division bar lower retaining screw and remove the 
. cord to the inside-of the glass. | division bar, : 
8. Position the window glass and weatherstrip tothe - 6. Spread the window frame just enough to permit the: 
| body opening. stationary glass to be worked out of the frame. | 
9. With an assistant eepowine hand pressure from the Installation | | 
- outside, pull the draw cord to pull the lip of the. : 
weatherstrip over the window opening flange. Draw" Lathe Stationary ree is to be replaced apply’ 
the.weatherstrip over the lower flange, each side ee rack, ae 
.. flange, and then over the upper flange. Alternate . frame slightly and slide e glass nto ae a anche 
from side to side, moving approximately 305mm frame. Do not allow the weatherstrip to bunch. 
- (12 inches) at:a:time, until the window is in place. . 
2. Position the division bar i in the frame and install the 
10. Clean the glass, weatherstrip, and Surrounding | 
area to remove: all excess sealer. lower retaining screw. | 
3. Spread the frame -slightly and install the movable 
11. Test. for water leaks. 7 glass in its track. : | 
Movable Back Window 4. Position the anchor plate in the window track and: 
F-150—F-350. and. er Duty ' install the two retaining Screws. 
Ranoval: | | 5. Install the division bar upper retaining screws. 
4... | Brom. the: iano of the weniel e, pull d Bogncihes .6. _ Position the weatherstrip to the window frame. 
weatherstrip lip along the window opening. Push 7. _ Install a draw cord all around the weatherstrip in 


the flange crevice (Fig. 2), allowing the cord to_ 
overlap at. the bottom center of the glass. 


WEATHERSTRIP 


ee WEATHERSTRIP - | 
¥ 305A28 


“ADHESIVE 


aa ON EDGE OF GLASS 


SECTION B 





N2576-2D 


FIG. 5 Body Side and Rear Stationary Window installation—E-150—E-350 : 
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20cm 
a (8.00 
. INCHES) 


WINDOW — 
ASSEMBLY - 
— 422A12 


WINDOW | 
ASSEMBLY 
/ 42212 


LIQUID BUTYL SEALER 
C9AZ-19554-B ; 
(OR EQUIVALENT) © 


: ~ WEATHERSTRIP 
‘WEATHERSTRIP ; 42084 
42084 


SECTION A 


_ SECTION A °: 





FIG. 6 Movable Back Window—F-150—F-350 and F-Super Duty 


8. ‘Apply 203mm (8 inches) of Liquid Butyl Sealer from. outside the cab, pull the weatherstrip lip over 
_  C9AZ-19554-B or equivalent between the two _ the window opening flange witha draw cord: Pull 
‘secondary sealing fins eoieee on each upper , the weatherstrip over the lower flange; pulling one 


COS aoe oN anne end of the cord at a.time. Then,: pull the seal over 
9. Position the glass and weatherstrip to the window the. side flanges and upper flange. a 
“opening. with an assistant applying hand pressure i. 
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SECTION 43-11 Stationary Stass—Buty! Typ Seal 





SUBJECT... 


DESCRIPTION Soins 9 bake eoeute utes ee alee ast + 43-11- 1 
REMOVAL AND INSTALLATION ° 
Side Window .........5.....500- dea evees 43-1 oe 
' F-150—F-350 Super Cab. agin Se Soi etetevee ae 43-11-5° 
. Sealing Leaks 


ere ee Pee 43-11-5 


PAGE 


PAGE _ 


“SUBJECT | 

- REMOVAL AND INSTALLATION (Cont'd) 

~~ Windshield ........... 0c ccc eee ccc cee ABV 
(Procedure No. 1)-’........ sovewenseccses 411-1 
(Procedure No. 2) ........cc0ce: er ae 43-11-2 


’ VEHICLE APPLICATION ge fae nene eee rr . 43-11- 1 





‘aaintae APPLICATION 


E-150—E- -350, -F- 150—F- 350, F- Super net and 


Bronco. --- 


DESCRIPTION 


There are two applicable procedures for installation of 
glass with butyl-type seal:. 


Procedure’ No. 1 should be used with Windshield and 
Backlight ..Seal. Kit D9AZ-19562-B or equivalent, 
- packaged with 8mm (5/16-inch) diameter butyl (round 
type). DO NOT use this kit if adhesion of existing butyl- 
to-pinch weld flange is unreliable, as indicated by a 
surface which is not smooth and free of excessive 
_ skips, bumps. and contamination. 


_ Procedure No. 2 should be used with Windshield and 
Backlight Seal Kit D9AZ-19562-A or equivalent, 


packaged with "I" beam-type butyl, where complete. 


replacement of: existing butyl is necessary. 


REMOVAL AND INSTALLATION 
Windshield | 
(Procedure No. nN. 


Removal . 
1. Remove the windshield wiper arms and blades. 


2. Remove the windshield exterior mouldings (Figs. 1 


through 5). 


3.  .With Electric Knife T70P- 42006- A or equivalent, 
| rig vi blade under the edge of the glass 
(Fig. 6 

4. Cut the butyl seal as close to the inside surface of 
the glass as possible. 


5. Tocut the butyl at corners of the windshield, move. 


the handle of the tool as close to the corner of the 
windshield as possible. Then, rotate the blade 
downward to cut the corner buty! seal. 


6. Remove the glass from the vehicle using Glass 
Bea D81T- Seater H or equivalent (Figs. 6, 
and 8 


7. Temporarily position the replacement glass in the 
windshield opening using spacers to prevent glass- 
to-metal contact. 


8. Adjust glass side-to- side ‘to the best glass-to-. 


A-pillar weld flange overlap position. 


9. Adjust the lower spacers, if necessary, for proper 
- positioning at the top. A minimum of 4.8mm (3/16- 
ncn butyl tape-to- glass conteck is required around 





INSERT TOOL BETWEEN MOULDING ANDGLASS AND ~ - 
” ENGAGE RETAINER AS SHOWN. PULLRETAINER  - 
TO REMOVE MOULDING UPWARD. 
. oe .- 


PINCH WELD 
FLANGE __ 


“ RETAINER / +. 


EXTERIOR 
_ MOULDING 


SEALER. | 


MOULDING REMOVAL TOOL 
T64P-42006-BRIGHTHAND .- GLASS ea, 


1OR 
T64P-42006-C LEFT HAND GARNISH MOULDING N1446-1C 


FIG. 1 Windshield Moulding Removal Tool—Typical 


the perimeter to ensure proper retention and a 
waterproof seal. Mark this location on the outside 
surface of the glass and a corresponding, surface 
of the glass opening... 


10. Remove the glass. Clean the inside surface and 
edge thoroughly. 


Installation 


1. Start at the side of the glass opposite the original 


butyl splice and place the 8mm (5/16-inch) 
diameter butyl! furnished in the kit on top of and in a 
. position that ensures the 4.8mm (3/16- inch) 
minimum contact with the glass on the existing 
butyl remaining on the pinch weld flange (Fig. 9). 


wells Do not allow the new butyl to overhang the © 
sans bt of the existing butyl. Do not stretch the butyl 
ridge the corners of the windshield opening. : 


2. _ Carefully splice the two loose ends of the new 


butyl. The cut line of the splice must taper 
: downward toward the outboard side of the vehicle. . 


3. Apply the primer (furnished in the kit) around the 


perimeter of the cleaned inside surface and the | 
- edge of the glass in the area that will contact the 

butyl seal. Allow the primer to dry a minimum: of 
' five minutes before installing the glass. 


4. Place the-glass in the Openings. aligning the ida 
meine 
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NOTE: | . 

APPLICATION OF PRIMER MUST BE 
UNIFORM WITH NO SKIPS PERMISSIBLE’. 
ALLOW 20 SEC. MINIMUM DRYING TIME 
PRIOR TO INSTALLATION OF GLASS 
ASSY. 


WHEN A PAINT REPAIR IS MADE ON 
‘BODY AREAS ADJACENT TO WIND~ .- 
SHIELO BUTYL. MOUNTING SURFACE, 
THE BUTYL TAPE MOUNTING SUR— 
FACE MUST BE MASKED TO PREVENT 
THE APPLICATION OF ANY AOD-— 
ITIONAL PAINT (EITHER TOP COAT 

OR OVER. SPRAY). ee 


SG 
8mm (.30 INCH) WIDTH VISIBLE CONTACT ALONG 
| SIDES ANO COWL TOP, IRREGULARITIES OF 
5mm (.20 INCH) MIN. WIDTH ARE ACCEPTABLE » 

I PROVIDING THEY DO NOT EXCEED THE FOL. 
LOWING: 


60mm (2 INCH) MAXIMUM LENGTH EACH ONE 
PER 38cm (15 INCH) SEGMENT. 


__.VIEW-O 















SEAL ASSEMBLY 












"18.7mm (.62 INCH) MIN, 


GLASS ASSEMBLY 


| ‘/ SEALER 
| NY & METAL Le 5 Lena 
Roane 20.3 MM (.80 INCH) 
MIN, ALONG BOTTOM 
ZX; - 


18mm 


Pry ( 70 INCH) 


e- LO 


PLUSH TO 1.5mm (.06 tals 
VIEW-A 


(.62 INCH) 
MIN. ALONG 





FIG. 2 Windshield Sealers—E-150—E- 350 


aS: 
pressure or weights (approximately 113 kg (250 
lb)). Verify the 4.8mm (3/16-inch) contact between 

- glass and butyl is-achieved. A dull spot indicates an 
area where the butyl is not contacting the glass 
surface. Additional pressure should seal such 
areas. 


_C9AZ-19554-B or equivalent around the entire 
— edge of. the glass. 


of the glass with a razor blade. Wipe the glass with 
a clean cloth dampened with naphtha. - 


CAUTION: Do not use.razor blade to clean primer 


from heated rear windows. Use of razor biades, 
steel wool, or abrasive powders will vamege the 
grid wires. 


8. When the liquid sealer has skinned- over 
(approximately 10 minutes), water test. the 
installation. If necessary, repair any leaks with 
additional liquid sealer. 

9. Install the mouldings and wiper ; arms and blades. | 

10. 


Clean the glass and surrounding areas. 


Stationary Glass—Butyl—Type Seal 








— Bmm = 1.6mm (.20% OB INCH) - 
_ DURING PRESSING OPERATION 


Firmly press the glass against the butyl with hand 


From outside the vehicle, apply Liquid Butyl Sealer — 


Remove any excess primer from the inside surface - 


43-11-2 


GLASS | A 


ame in BUTYL 


Caaz~ rc 0554-8 
(OR EQUIVALENT) 







SEAL ASSEMBLY 
030A28 


BE 10mm (40 INCH) WIDTH VISIBLE CONTACT 
ALONG WINDSHIELD HEADER AT TOP 

{2 (RREGULARITIES OF 8mm (.30 INCH) MIN. 

WIOTH ARE ACCEPTABLE PROVIDING . 

THEY DO NOT EXCEED THE FOLLOWING: 


BOmm (2 INCH) MAX. LENGTH EACH ONE 
PER 380m (16 INCH) SEGMENT. 


RETAINERS 






















APPLY WITH TOP EDGE EVEN WITH 
__ CENTER OF VISUAL LOCATING. 
"DEPRESSION + 1,5mm (.06 INCH) 


















SPLICE CUT LINE MUST TAPER. 
- _ BOWN OUTBOARD OF 
VEHICLE 





“ 


APPLY AS SHOWN TO TANGENT 
LINE + 1.6mm (.06 INCH) ALONG 
COWL AREA. 



















VIEWS VIEW-G N4847-2C 


(Procedure No. 2) 


Removal 


Use the following procedure if adhesion of existing 
butyl is unreliable: : 


1. Remove the windshield wiper ‘arms and blades. 


2. . Remove the windshield exterior mouldings (Figs. 1 
through 5). Refer to Group 47—Body Shell, 
Exterior Trim, Frame and Underbody. On vehicles 
with heated rear windows, disconnect heating 
wires before proceeding with glass removal. 


With Electric Knife T70P-42006-A or equivalent, 
eh the blade under: the edge..of the Dass 
Fig. 6). sss. ab 


Cut the buty! seal as close to the inside surface of 
the glass as possible. | 


To cut the butyl at corners of the windshield, move 
the handle of the tool.as close to the corner of the 
windshield as possible. Then, rotate the blade 
downward to cut the corner butyl seal. 


Remove the Ber from the vehicle using Glass 
eae ae 817T-33610-H or equivalent (Figs. 6, 
7, and 8). 
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PPE A Ser Eee NNEC TE ee a rn a ee eR Rp ee ae 


CLIP LOCATIONS 7 


NOTE - PRIMER IS 

APPLIED TO OUTER 

SURFACE AROUND 

ENTIRE WINDSHIELO 

OPENING. SEE 

VIEW A,B,C. ALLOW 

S MINUTES MINIMUM DRY TIME PRIOR TO 
APPLICATION OF BUTYL TAPE 


CLIP 
29100 


-10mm 


a 


PRIMER 





FIG. 3 Windshield Sealers—F-150—F-350, F-Super ‘Duty .and Bronco 


TOP R.H. 
. Ree - MOULDING 
R.H. BELT tee . ASSEMBLY 
MOULDING a2 
s oe ; ASSEMBLY TOP L.H. 


03164 MOULDING - 
7 ASSEMBLY ~ 
| | 03683 


NOTE: oo 
WHEN A PAINT REPAIR iS MADE ON L.H. BELT 
BODY AREAS ADJACENT TO WIND-- MOULDIN G 
SHIELD BUTYL MOUNTING SURFACE, __. ASSEMBLY 
THE BUTYL TAPE MOUNTING SURFACE 


MUST BE MASKEO TO PREVENT THE os7es 
APPLICATION OF ANY ADDITIONAL 
- PAINT (EITHER TOPCOATOR OVER. | 
SPRAY). SPACER AND 
boy . RETAINER ASSEMBLY 
420A64 - 





TOP MOULDING ha 
ASSEMBLY: ‘> BELT MOULDING ASSEMBLY - ‘SPACER 
| | _ : 03836 


RETAINER 


ASSEMBLY byes : SPACER AND 


VIEW-A 7 views "oe VIEWS 





FIG. 4 Windshield Clips and Mouldings—E-150—E-350 
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MOULDING 
ASSEMBLY . ; MOULDING MOULDING 
= ASSEMBLY : 
03132 | 


fff 
MOULDING f ‘MOULDING 


ASSEMBLY (8) ASSEMBLY 
03132 03164 


«J GLAss ASSEMBLY 


MOULDING ASSEMBLY 


03682 RETAINER 


; '  — MOULDING ._. 
; ASSEMBLY 
; _ MOULDING ASSEMBLY 
MOULDING ASSEMBLY 03164 . 
03132 _ GLASS ASSEMBLY 





8.. rapes flange: carefully for sheet raetal jeiclonGies. : 
oe : ae and the sealing surface of the pinch weld flange for 
. . Chipped or missing paint. Repair as necessary. Pinch 
weld flange must be primed with Metal Primer ESB- — 
20171-AB or equivalent before applying butyl tape. | 


Installation 


1. Starting at the midpoint on A- pillar, ete the butyl 
tape around the opening as shown in Fig. 10, View 
B. | 


2. Cut the butyl at the sreauwed length on a 45- ied 

~~ angle and carefully splice the two loose ends. The 

splice cut line must taper down and toward the 
outboard side of the vehicle (Fig. 10, View A). 


. 3. Apply the glass primer (furnished in the kit) around the 
| perimeter of the cleaned inside surface and the edge 
of the glass in the area that will contact the butyl seal. | 


4. Allow the primer to dry a minimum of five minutes 
before installing. the glass. | 


5. Place the glass in ne opening, aligning the crayon 
marks. : 


6. Firmly press the glass against the buty with hand 
pressure or weights (approximately 113 kg (250 Ib)). 
Ensure 4.8mm (3/16-inch) contact on A-pillar, 9.5mm 
(3/8-inch) contact on header and cowl between glass 
and butyl is achieved. A dull spot indicates an area 
where the butyl is not contacting the glass: surface. 

* Additional pressure should seal such areas. — 





FIG..6 Removing Butyl-Type Seal—Typical 


7. Clean all coma butyl from the pinch weld 7. 


- flange. From outside the vehicle, apply Liquid Butyl Sealer 


C9AZ-19554-B or equivalent around the entire 
edge of the Glass. 
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TOOL 
D81T-33610-H | 


y 
& 


4 { 


J 


ELECTRIC —#t™ Y 
FKNIFE | 
T70P-42006-A | 5 





FIG. 7 Cutting Corner Seal—Typical 


8. Remove any excess primer from the inside surface 


of the glass with a razor blade. Wipe glass with a 


clean cloth dampened with naphtha. 


9. When the liquid butyl has skinned-over 
(approximately 10 minutes), water test the 
installation. If necessary, bases any leaks ww 
additional liquid sealer. — 


10. ‘Install the exterior ‘mouldings and wiper arms er 


blades. 
11. Clean the glass and surrounding area. 
Side Window . | 
F-150—F-350 Super Cab | ee 
Refer to Fig. 11. - 


Stationary Glass—ButylI—Type Seal _ 


2 of Side Window Removal. 


43-11-5 


‘Removal 


~ 4. Remove inianior trim around window. 


2. Remove 10 self-threading nuts from inside’ the 
window assembly and remove the moulding 
_assembly. ; 


3. Remove the ‘glass acceriely by pushing with 
‘enough pressure to separate the butyl seal. 


4. Clean the old seal from the body recess and from 


the glass assembly. All traces of the old cea 
material must be removed. 


5. Inspect for sheet metal deficiencies. Check the 
sealing surface of the flange for a as or missing 
paint. Repair as necessary. 


Installation 


1. . Apply new Butyl Tape D9AZ-19562-B or equivalent 
around the outer perimeter of the body recess. 


2. Press window assembly into place. Use enough 
pressure to seat the glass firmly in the sealing 
material, but.avoid damaging or distorting window 
assembly. a 


Install moulding assembly. . 


. Install 10 self-threading nuts and run up snug. Do 
~ --not overtighten. — 


. Sealing Leaks 


_lf water or dust enters the window, follow Steps 1 and 
Run a bead of clear 
Silicone Rubber D6AZ-19562-A or equivalent around 
the entire perimeter of the glass. Immediately install the 


“moulding assembly and nuts, and tighten. Then, 
carefully wipe away any visible silicone seal. Use a. . 


clean cloth, changing the wiping surface often. Make 


‘sure to remove all silicone seal from the sheet metal 


and moulding assembly. This must be done within three 
minutes of running the bead around the glass. 
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~~ MOULDING 


USING ELECTRIC KNIFE T70P-42006-A 

OR EQUIVALENT CUT THE EXISTING 
BUTYL AS CLOSE TO THE GLASS AS ~ 
POSSIBLE | 





© 





N : Ss 
~ LIQUID BUTYL . 
SEALER OR 
EQUIVALENT 







BUTYL TAPE 


pene ae ee ae D9AZ-19562-8 
Ss vy | — - USED IN 
= LZ SR - PROCEDURE 
Se. - aon | * NO2.- 
7D - 
ae EXISTING 
BUTYL TAPE «= EXISTIN 
- D9AZ-19562-8 a 
USED FOR _ Pa : 
INSTALLATION MOULDING 1.59mm (1/16”) 


NO. 1 | 2 RETAINER 





SReh 


Ni EXISTING . 
BUTYL 
APPLY THE 7. 94mm (5/16") 


DIAMETER BUTYL TAPE (PART OF KIT). 
ON THE TOP OF AND CENTERED ON 
THE EXISTING BUTYL 
REMAINING ON THE PINCH eee 


N2784-2D 


FIG. 8 Tape Installation 
8 


JOINT LINE OPPOSITE — 
JOINT LINE IN EXISTING 
BUTYL 


PREFERRED CUT OPTIONAL CUT 45 DEGREES 
, 45 DEGREES | 
CENTER NEW TAPE o 


OVER EXISTING BUTYL FLUSH +1.5mm-Omm 


EXISTING BUTYL. (Vi h) 





RIG: OLEnoretnte Ne ka eue nore ae FIG. 10 Procedure No. 2—Single Row Butyl Tape 


Replacement 
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SPECIAL: SERVICE TOOLS . 








BUTYL SEAL - 
=(APPLIED IN 
FORM OF TAPE) 


T70P-42006-AA: | | _- Replacement Knife Blades 
D81T-33610-H Glass Holding Tool 





. 


_ CN4601-1D 


WINDOW ASSEMBLY 
(IF NECESSARY, RUN BEAD OF - 
SILICONE SEAL AROUND THE 
OUT BOARD SURFACE 
OF THIS GLASS) 





F-150—F-350 Super Cab Side Window 


FIG. 11 | 
| installation | | 4 
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SECTION TITLE 


PAGE 
DOOR LATCHES AND LOCKS ...... Paeaenied 44-11-1 
DOORS, HINGES, CHECKS AND a 
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DOORS, HOOD AND TAILGATE GENERAL 

SERVICE! ci.64 caves nh ovccevas cok eaveudtes 44-01-1 


‘HOOD AND HINGES ..............00cec cece s 4421-1 


‘SECTION TITLE 


. PAGE 


HOOD LATCH ........ Pere ar er rer 44-31-1 
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SECTION 44-01 Doors, Hood and Tailgate General 


Service 





SUBJECT 


PAGE 
DESCRIPTION —_ 
Door and Window Weatherstrip. | 
LUDRCANG 26-0004 window se woaes Cre 7. 44-01-1 
Door, Hood and. Tailgate aly iia | a 
Lubricant ............eecee eee eeee apne 44-01-1 


SUBJECT 

DESCRIPTION (Cont'd) ' | 

. Lock Cylinder Lubricant ................. -« 44-01-1 
VEHICLE APPLICATION .............-000000: 44-01-1 





VEHICLE APPLICATION 
_E-150—E-350, F-150—F-350 and Bronco. 


’ DESCRIPTION | ae 
Door and Window Weatherstrip Lubricant 


CAUTION: Silicone Lubricant is not recommended | 


on any door or door weatherstrips since it will 
soften all painted surfaces that contact the 


weatherstrip. if a lubricant is required, a soapy a 


solution is acceptable. 


Door, Hood and Tailgate Hinges—Lubricant 


Use Multi-Purpose Grease Spray D7AZ-19584-AA or 
equivalent to lubricate door hinges. Apply an even coat 


to all movable hinge surfaces as outlined in the 


maintenance schedules or when a pIneng: or squeaking 
condition occurs (Fig. 1). } 


Lock Cylinder Lubricant 


Apply Lock Lubricant D8AZ-19587-A or equivalent to 
prevent sticking or binding of all key lock cylinders. 
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APPLY LUBRICANT 


_ F-150- F-350 AND BRONCO SHOWN 


APPLY 
_ LUBRICANT 
HERE 


TYPICAL ALL’ HINGES 





FIG. 1 Door Hinge Lubrication—Typical 
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SECTION 44-06. Doors, Hinges, Checks and 
Weatherstrips — 

SUBJECT PAGE — SUBJECT PAGE 

ADJUSTMENTS | °* | REMOVAL AND INSTALLATION (Cont' d) 

Front Door Alignment ............. ae re 44-06-11 Door Weatherstrips See ee ania ey ere ae 44-06-3 
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Bronco, F-150—F- 350: and E-150— 

(E2300) (an cecca scans Oeics new eee 44-06-3 





VEHICLE APPLICATION | 
E-150—E-350, F-150—F-350 and Bronco. 


ADJUSTMENTS. - 


Front Door Alignment 
CAUTION: Do not cover up a poor alignment with a 
latch striker adjustment. 
E-150—E-350 © | 


The door ringes provide sufficient adjustment to 
correct most door misalignment conditions. The holes 
of the hinge and/or hinge attaching points are enlarged 


or elongated to provide for hinge and door alignment — 


(Fig. 1). 
Front Door — 


1. Determine which hinge bolts must be loosened to 
move the door in the desired direction (Fig. 1). 


2. Loosen the hinge bolts just enough to permit 
movement of the door with a padded pry bar. 


3. Move the-door the distance estimated to obtain the 
desired fit. Tighten the hinge bolts and check the 
door fit to ensure there’ is no bind or interference 
with the adjacent panel. 

4. Repeat the operation until the desired fit is 


cbtained. Then, check the striker plate alignment 
for proper door closing. Refer to Section 44- 11, 
Door.Latches and Locks. 


Bronco and F-150—F-350 


1. Refer to Figs. 2. and 3, to determine which hinge — 


bolts must be loosened to move the door in the 
desired direction. 


2. Loosen the hinge bolts iis enough to .permit 


movement of the door with a padded pry bar. 


3. Move the door the distance estimated to obtain the 
desired fit. Tighten the hinge bolts and check the 
door fit to ensure there is no bind or interference 
with the adjacent panel. « y 


4. Repeat the operation until the desired fit is 
obtained. Check the striker Plate alignment for 
proper door. closing. 


. Hinged—Side Cargo and Back Door , 


Alignment 


E-150—E-350 


The door hinge attachment to the door and body 
provide a means for adjusting the doors in the body 
opening. Up.or down and in or out adjustment is 
provided by enlarged holes at the hinge-to-door 
attachment (Fig. 4). Side-to-side movement of the doors 
is provided by horizontally elongated holes at the hinge- 
to-body attachment (Fig. 4). 


The cargo doors should be adjusted to obtain a 
proper fit. After the doors have been adjusted, tighten 
the hinge attaching bolts satel and rect the latch 
mechanisms, if required. | : 


REMOVAL AND DotA ON) 


Doors 


Removal and Installation 


1. Remove all usable hardware, trim, and glass parts. 
Refer to Sections 45-03, Door Trim Panels; 42-04, 
Front Door Window Glass and Mechanisms; 42-25, 
Pivot-Type. Rear Door and Side Window; and 
42-15, Vent Window Mechanisms. 


2. Remove the upper and lower hinge access hole 
cover plates, if so equipped. Mark the location of 
the hinge .on the door and body. 


3. Remove the door-to- lower hinge retaining bolts 
(Figs. 1 through 4). 


4. Support the door, and remove the: door-to- -upper 
hinge retaining bolts. Slide the door off the hinges 
(Figs. 1 through 4). : 


5. ,lf a hinge is to be replaced, remove the singe: -to- 
pillar bolts, and remove the hinge. 


6. Cement the door weatherstrip. in proper position on 
- the door using Weatherstrip Adhesive COAZ- 
19552-A or equivalent. Include the belt seals. 
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UPPER HINGE 
AND CHECK 
ASSEMBLY > 


BODY SIDE 
__ ASSEMBLY 


SCREW-388053 

‘TIGHTEN TO 

97-27 Nem 
(13-20 FT-LB) 





-_/SCREW-388346-S2 LOWER HINGE 


. TIGHTEN TO | AND CHECK 
19-32 Nem ASSEMBLY 


"(14-24 FT-LB) 












TIGHTEN TO 
17-27 Nem 
(13-20 FT-LB) 






ESB-M2G150-A - 
“(OR EQUIVALENT) _ 





~ 


ae ae 
es 
2 Te x 


; . SS a : a 
SCREW-388053 


TIGHTEN TO 
17-27 N-m _ 


(13-20 FT-LB) 


























. N2643-1H 


FIG. 2 Door Hinge Adjustment—Bronco and F-150— 
-  F-350 - | as oe . 


7. If a hinge has been removed, install the hinge in 
the pillar in approximately the same position as the 
removed hinge. . | 


SEALER 


‘ESB-M2G150-A 
\7 (OR 


EQUIVALENT) 


FRONT DOOR 
UPPER HINGE "_ 
ASSEMBLY 


UPPER HINGE SHOWN 
LOWER HINGE TYPICAL . 


FRONT DOOR | SECTION A 
ASSEMBLY | ae . 

















) 
: 26814 
es an ; =e “{ 
REAR DOOR 4 AST oS S\N Sc 
ASSEMBLY — S : 
SCREW ‘OF BODY. 
TIGHTEN TO _ 5 Soe 
17-27 N-m | mG ig Se 3 
(13-20 FT-LB) as | NS5908-1C 


"BODY SIDE ASSEMBLY 





UPPER HINGE 
AND CHECK | 
ASSEMBLY-26834 






FIG. 3 Rear Door Hinge Adjustment—F-350 -Crew Cab 


8. 


9: 


Position the door on the hinges, and: install the 
retaining bolts snug (Figs. 1 through 4). 


Install the lock mechanism. Refer to Section 44-11, 


_. Door Latches and Locks. Install the glass 


mechanism, glass, and. vent window assembly. 
Make all necessary adjustments as these 
assemblies are installed. Refer to Sections 45-03, 
-Door Trim Panels; 42-04, Front Door Window 
Glass:and Mechanisms; 42-25, Pivot-Type Rear 
Door and Side Window and 42-15, Vent Window 
-Mechanisms. | a cee 


_ Adjust the door and tighten all hinge bolts securely. 
To provide a good weatherstrip seal, the upper 
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Doors, Hinges, Checks and Weatherstrips 
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SFCT!ON AA . 
TYPICAL ALL HINGES 


“ 387246-S2 


FIG. 4 Hinged Side Cargo and Back Door Alignment—E-150—E- 350 


front edge of the door must be 4.8mm (3/16 inch) 
inboard of the upper part of the pillar from the belt 


‘line to a point near the top of the door. This 


adjustment is made by.adjusting the upper striker 
of the RH door inboard 4. 8mm (3/16 inch) (Figs. 1 
through 4). 


Remove the weatherstrip. 


2: Clean all old weatherstrip adhesive and soa new 
Weatherstrip Adhesive COAZ-19552-A or 
equivalent to the door and retaining flanges. 


3. Apply Weatherstrip Adhesive COAZ-19552-A’ or 


11. If the truck is so equipped, install the watershield. equivalent to the weatherstrip.. 

The top edge should be cemented to the inside 4. Install the weatherstrip. 

surface of the inner panel. 

| | _. 5. Cut the weatherstrip 3.2mm (1/8 inch) long. Cover 
12. Install the hinge access hole cover plates. Install the ends with Weatherstrip Adhesive COAZ- 
| door access hole cover plate. 19552-A or equivalent, and butt the ends together. — 
Door Hinge | 


Bronco, F-150—F-350 and E-150-——E-350 
Removal and Installation 


1. 


Support the door.. 


F-150—F-350 and Bronco 


Removal and Installation 
1. ~ Remove weatherstrip by. pulling from body fanige: 


2. Mark the location of the hinge on the door and 2. Install weatherstrip by pushing onto flange around 
‘body. entire door. opening (Figs. 9 and 10). 

3. Remove the hinge-to- body attaching bolts (Figs. 1 3. Use a roller to seat the weatherstrip on the flange. 

through 4). 4. Trim the weatherstrip to proper length. 

4. Remove the hinge-to-door attaching bolts and 5. Butt the ends of the weatherstrip at the bottom of 
remove the hinge. _ the door opening. 

5. Position the new hinge to the door and body, and 6. An adhesive-backed weatherstrip is iss applied to 

install the attaching bolts. ‘the upper door (Fig. 9). 
6. Adjust the door and hinges. Remove the support. © . 


Door Weatherstrips | 
E-150—E-350 a 
Removal and Installation 


A secondary weatherstrip is also used on the door of 
XLT and Lariat models (Fig. 9). Remove the 
weatherstrip and clean all old: weatherstrip adhesive 
from the door. Replacement weatherstrip has paper . 
backed adhesive on the attachment. surface. Peel off 


- paper backing and apply seal to the door inner panes | 


Refer to Figs. 5 through 8. - sy Fig. 9. 
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WEATHERSTRIP 
| ASSEMBLY-20530 


WEATHERSTRIP 
ADHESIVE-COAZ-19552-A 
(OR EQUIVALENT) 







START 
INSTALLATION 
HERE 





WEATHERSTRIP_ 
ADHESIVE 
COAZ-19552-A 
{OR EQUIVALENT) 










WEATHERSTRIP 







ae a 
ASSEMBLY — S23 1 ae 
NOTE: 20530 f ! ae } 
START WEATHERSTRIP = FRAME | 
AT LOWER DRAIN HOLE. GLASS | . 








SECTION 8 





| WEATHERSTRIP = WEATHERSTRIP 
ASSEMBLY, ASSEMBLY | 











CHANNEL . 
ASSEMBLY’ 
21458 












CHANNEL MUST WITHSTAND A FORCE 





11.7+ 2.3mm 
















| OF 8 LBS, re 
~ PER LINEAR INCH APPLIED AT THE ide 26 OS 
; MIDPOINT Fane 
IN DIRECTION OF ARROW-ATTACHMENT 
: TO RETAINER. — 










SECTION C VIEW OD 


NOTE: WEATHERSTRIPS MUST BE GLUED 
SECURELY AROUND PERIPHERY; — 
INSPECT FOR WATER LEAKS . : : a . 











RUBBER LUBRICANT 
COAZ-19553-A 

© (OR EQUIVALENT) © 
APPLY AT TOP CORNERS 


SCREW... 
55926-S2 











_WEATHERSTRIP ASSEMBLY 
25324 (SIDE DOOR) 
43722 (REAR RH DOOR) 





_ WEATHERSTRIP 
ADHESIVE - COAZ-19552-A 


: get © views SPLICE 

















oN ee S WweA ) ADHESIVE | _ WEATHERSTRIP 
eo} - pele dh Bi oN aad COAZ-19552-A ADHESIVE - COAZ-19552-A |. 
f (OR EQUIVALENT) (OR EQUIVALENT) 


43723 (REAR LH DOOR) 


VIEW C vi . 
BACK DOORS SHOWN SIDE eae emit 3 ea sou ee ; 
CARGO DOORS TYPICAL = = = © _ “(N4611-2E 





- PLUG-385967-S 


FIG. 6 Side Cargo and Back Doors Weatherstrip—E-150—E-350 
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“WEATHERSTRIP 
ASSEMBLY 


WEATHERSTRIP 
ASSEMBLY 
1525002 


WEATHERSTRIP 
_ ASSEMBLY 
1525356 


DOOR 

ASSEMBLY 

WEATHERSTRIP 

ASSEMBLY 
1525356 


COVER - 
1224766 


WEATHERSTRIP 
ASSEMBLY — 
1525314 


‘WEATHERSTRIP. 
ASSEMBLY 
1525314 


‘i | 
NOTE: REMOVE PROTECTIVE BACKING 
PAPER PRIOR TO INSTALLATION OF 


ADHESIVE BACKED WEATHERSTRIP. 


WEATHERSTRIP ——-_-—___——— LF 
ASSEMBLY 
1525314 


———__— 


SECTION A 


FIG. 8 Body Side Door Opening Weatherstrips—E-150-——E-350 


Doors, Hinges, Checks and Weatherstrips 
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COVER 
1524766 


WEATHERSTRIP 
ASSEMBLY 
1525002 


WEATHERSTRIP 
ADHESIVE 
ESB-M2G14-A 

(OR EQUIVALENT) 


WEATHERSTRIP 
ASSEMBLY 
1525356 


- WEATHERSTRIP 
ASSEMBLY 


1525314 SECTION B 
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NOTE: INSTALL WEATHERSTRIP 1520782 
TO FLANGE AROUND ENTIRE 
eee rn \ PERIMETER OF DOOR OPENING, 


76.0mm 
(3.0 INCH) 


JOIN AT POINT "W’. 


76.0 
(3.0 ent <—e 


LOCATING MARK ON 
MOULDED CORNER TO 
BE LINED UP WITH 
HEM FLANGE JOINT 


SECTION B 


. : | . . ai HEM — a 
SECTION A Bo yo SOINT 


Ss 


, . ASSEMBLY 
4520782 


~ NOTE: _ WEATHERSTRIP TO BE 
CUT APPROX. 6.0 TO 12.0mm 
(0.24-0.47 INCHES) LONGER THAN 
REQUIRED AND BUTT TOGETHER, 
AVOID. OVERLAPPING. 


‘DOOR OPENING WEATHERSTRIP " 


ie 


BUTT JOINT LOCATION ae -—~- 
TO BE 105.0mm + 20mm —— : — 2 SY 
4.1 INCH * 0.8 INCH ; 





FIG. 10 Rear Door Weatherstrip—F-350 Crew Cab 


Doors, Hinges, Checks and Weatherstrips 


& REMOVE PROTECTIVE BACKING 
PAPER PRIOR TO INSTALLATION 
OF ADHESIVE BACKED WITH STRIP | -~ ye00780 





NOTE: INSTALL WEATHERSTRIP 1020518 TO 
DOOR FROM BELT LINE POINT "X”,, 
THROUGH POINT "Y” TO REAR: OF” 
DOOR POINT "2". 


WEATHERSTRIP 
ASSEMBLY 


WEATHERSTRIP | 
ASSEMBLY 


1020518 


POINT Z. 
WEATHERSTRIP. : 


1020518 


SECTION. B 


4 


WEATHERSTRIP 
ASSEMBLY — 20782 


“ NOTE: 


WEATHERSTRIP TO BE CUT APPROXIMATELY 


“<= 6.0 TO 12.0mm (0.24-0.47 INCH) LONGER THAN - 


REQUIRED ANO BUTT TOGETHER: 00 NOT 


:. OVERLAP. 


x 


‘. . 5907-28 
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Sliding Door 44-08-1 
SECTION 44-08 Sliding Door 
SUBJECT PAGE SUBJECT | °: PAGE 
ADJUSTMENTS ae DESCRIPTION AND OPERATION .......... aves » 44-08-1 
FOre- and AM: ssiccswsaeuewe ees ecGes rasa erens 44-08-3 REMOVAL AND INSTALLATION 
Center Hinge Check and Front . Door Hinge Assembly ........... ee kere ee 44-08-7 
SUWIKER> Jfc.c4ecee shed ecseee as wees 44-08-3 Door Latch—Front .............. ee eeeecee 4408-6 
Lower Check ...........c000. Santana 44-08-3 . Door Latch—Rear ............ tec e eee ceees 44-08-6 
IN-OF-OUL corse bees e elie teeheeaapieeens 44-08-1 Lower Guide Assembly ...... eee eee 44-08-3 
Front Lower ......... Bie ahs cree Sam Grate oe 44-08-1 Striker—Front Latch ..... baie trieai cratic ah ae 44-08-8 
Front Upper .......... ee ee ere 44-08-1 Upper Bracket and Roller Assembly eereaneans 44-08-3 
Rear—Upper and Lower .............000. 44-08-1 WeatherstripS ........ cc cee cence eens 44-08-8 
Up -OF DOWN 226332 brosavdiceck st esnaeeess 44-08-1 VEHICLE APPLICATION ......... epee ore 44-08-1 
FIONN: nc-200% sued asteae sees san uasecnees eee 44-08-1 : ; 
Hinge Assembly. ey er eee 44-08-1 
a Ce ee eee 44-08-1 


Striker—Rear Latch 





VEHICLE APPLICATION 
E-150 Through E-350. 


DESCRIPTION AND OPERATION 


The door is operated by rotating the inside or outside 
handle (inside-rearward or outside-downward) to 
release the latch and by sliding the door rearward to the 
full open position. When the door has been pushed fully 
rearward, the hold-open check will activate and prevent 
the door from inadvertently closing. There are no 
intermediate hold-open positions. To close the door, the 
- inside or outside handle. must be. activated (inside- 
forward or outside-upward) to ears the door from the 
check position. 


If the door is slammed with sufficient force, the latch 


. will engage the striker in the primary position and the: 
door panel will become flush with the body panel. A 


door slammed with less force may.allow the rear latch 
(Fig.1) to engage the rear striker (Fig. 2) in the 
secondary position. In this event, the door may be 
placed in the primary or fully-latched position by rotating 


the inside or outside handle maege forward, outside - 


upward) until a click is heard. 


The door can be locked by pushing down on \ the lock 
_ knob and closing the door, or by pushing down the lock 
knob after door is closed. 


ADJUSTMENTS 


In or Out 
Front Upper 


To adjust the upper edge ef the sigee, loosen the 


upper roller retaining nut and move the roller in or out to 
obtain a flush fit with the body sheet metal at the top 
edge of the door (Fig. 1, View D). 


Front Lower 


Support the door assembly SO that no up or down 
movement can be made to the door when performing 
the in or out adjustment. | 


_ To adjust the lower front edge of the door, loosen the — 
retaining screws on the guide assembly and move the. 


guide assembly-forward to obtain a snug fit to the body, 
and rearward to move it away from the body, at the 
B- pillar post (Fig. 1, View E). 


Rear—Upper and Lower 


To move rear edge of door in or out, open door and 
loosen and adjust rear latch striker as required (Fig. 2, 


_ View A). Tighten striker. 


Up or Down 
Front 


To move the front edge of the door up or down, 
loosen the three lower guide attaching screws (Fig. 1, 
View E). Then, rotate the guide at the lower attaching 
screw to obtain the desired door up or down position. 


Loosen the upper roller bracket assembly attaching 
screws. Adjust the bracket so that the bottom edge of 
the roller assembly is approximately 1.58mm (1/16 
inch) from. the bottom flange of the upper track (Fig. 2, 
View B). 


Hinge Assembly 


To move the rear edge of door up or down, remove 
the rear hinge assembly mounting bolt covers. Then, 
loosen the four rear hinge assembly mounting bolts and 
move hinge assembly up or down until the hinge pin is 
observed to be horizontal and the roller properly sitting 
on the center track (Fig. 1, View C).. Tighten the 
mounting screws. Open door and check striker-to-rear 


_ latch alignment. Adjust the rear latch striker up or down 


as required (Fig. 2, View A). Tighten striker. Close the 
door slowly. Ensure the rear latch -striker clears the 


Inboard tang on the latch pawl. 


Striker—Rear Latch 


To adjust the rear edge of the door in or out, mark the 
location of the rear striker, loosen and move the striker 
in or out to obtain a flush fit with the body sheet metal. 
Tighten striker (Fig. 3, View B). 
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REAR LATCH 
ACUTATING ROD. 
ASSEMBLY 


LATCH ACTIVATING 
ROOD 2% 


RETAINER 
54220A48 












HINGE 
ASSEMBLY 
1226800 


‘ASSEMBLY 








HINGE - 
ASSEMBLY 

























SIDE DOOR _ SCREW AND WASHER 
ASSEMBLY ; 
67032-S2 
- ROD ASSEMBLY Lae Ah 
activating ASSEMBLY es VIEW IN CIRCLE C (6-11 FT-LB) 
ROD RETAINER = : 
Oa20AK8 . SCREW AND WASHER 


) | | ROLLER 
; MAIN VIEW by ‘ . ASSEMBLY 










. . ASSEMBLY 
374271-S40 
TIGHTEN TO 4 ig 1225028 
REAR LATCH 10-14 Nem 
ACUTATING ROD (7-11 FT-LB) come 
ASSEMBLY | ————— 





DOOR ASSEMBLY | 





REFERENCE 
DOOR ASSEMBLY 




















































NUT AND WASHER 
- ASSEMBLY BRACKET-SIDE 
33777-S36 DOOR UPPER 
TIGHTEN TO GUIDE 
3-7 Nem. 1§24036 
(2-5 FT-LB) 
Bt - & NUT AND WASHER 
SCREW ASSEMBLY-34663-S36 
390968-S 100 TIGHTEN TO 
TIGHTEN TO 16-25 N-m (12-18 FT-LB) 
2-6 N-m 
(1.5-4.5 FT-LB) VIEW IN CIRCLE D 


| SCREW 
379283-S40 
—= TIGHTEN TO 

17-27 Nem 
(12-20 FT-LB) 











LATCH ASSEMBLY 


| GUIDE 
SIDE DOOR REAR | 


ASSEMBLY 
SIDE DOOR 
LOWER 
16268A26 






~ ASSEMBLY 





16264A32 









VIEW IN CIRCLE E 


N4231-2F 


FIG. 1 Sliding Door Adjustments—in or Out or Up or Down — 
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Sliding Door 


44-08-3 


— STRIKER. 
ASSEMBLY BODY SIDE 
DOOR REAR LATCH - 
’ TIGHTEN TO 
35-45 N-m 
(26- 33 FT-LB) 


ADJUST ROLLER WITH | 
1.6mm (1/16 INCH) 
CLEARANCE 


SLIDING. 


VIEW B 


FIG. 2 Sliding Door—Guides and Rollers 


Fore and Aft 


Center Hinge Check and Front Striker~ ‘ 


To gain access to the hinge check, remove the two 
screws retaining the center track shield (Fig. 3, View B 
and View.—). On the regular 3505mm (138- inch) wheel 
base van the rear side marker lamp must be removed to 
gain access to the center track rear attaching screws. 
Refer to Section 32-21, Parking, Rear and Marker 
Lamps. Remove center track shield by pushing it 
forward, clearing it from the slot. position. It can now be 
removed by pulling it away from the body. 


Loosen the hinge check screws (Fig. 3, View A). 
These bolts must be kept loose when making the fore- 
and-aft adjustment. Then remove the B-pillar post trim 
panel (nine screws). Loosen the two striker bolts and 
remove the striker (Fig. 3, View C). Then, install the front 
striker and shim as necessary to obtain the proper fit 
and operation of the front latch assembly. Close door 
with front and rear fully latched. Adjust the door check 
So it is fully engaged with the hinge lever hook and the 
_ check bumper is firmly depressed against the hinge 
casting (ensure check latching face is vertical). Tighten 
check screws. 


Lower Check 


The lower check holds the sliding door aasenibiy in 
the full open position (Fig. 3, View D). 


No adjustment is required for this component. 


REMOVAL AND INSTALLATION 


NOTE: Due to the conversion from single 90 degree 
Rod to double 90 degree Rod, it may be necessary to 
remove more parts than the instructions indicate. This 
action will allow more maneuverability of the Rod and 
ease the Removal Process. 





N4233-2G 


Upper Bracket and Roller Assembly 
Removal and Installation 


1. Remove the upper garnish moulding. Open and 
’ support the door. 


2. Mark the location of the upper bracket assembly to 
the door (Fig. 2). 


3. Remove the screws retaining the bracket and roller : 
assembly. Remove the assembly from the door, | 
through the opening at the back of the upper track. 


4. If a new bracket is being installed, transfer the 
roller assembly to the new bracket. 


5. Position the bracket and roller assembly to the 
door. Install the three retaining si screws (Figs. 1 ts | 
2). | 


6. : Adjust door as necessary to clea proper ft, as 
outlined. : 


Lower Guide Aéacnibiy 


Removal and Installation 
1. Open and support the door. 


2. Remove the lower guide check screws and remove , 


the check. 


3. Slide the door forward on the support to aes a 


access to the’ lower guide attaching SCrews. 


_ 4. Mark the location of the lower guide bracket to the — ; 


_ door (Fig. 1, View E), and remove the guide © 


attaching screws. To gain access to the stop | 


actuating rod retainer assembly (Fig. 4, View | 

A), rotate the guide assembly 90 degrees. Then, — 
disconnect the stop actuating rod from the stop oa: 
and remove the guide assembly. ? 
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DOOR 


SHIELD - SIDE DOOR ASSEMBLY 


CENTER TRACK 
1625014 
‘MAIN VIEW - 
SCREW POLYETHYLENE 
2 REQ’D 124” W.B. GREASE 
4 REQ’D 138” W.B. D7AZ-19584-A 
386991-S39 (OR EQUIVALENT) 





SHIM 
CAP-TUBE | 386659-S 100 STRIKER ASSEMBLY 
380614-S (2 MAX:) SIDE DOOR REAR 
LATCH-16264A10 
TIGHTEN TO 
35-45 N-m 
(26-33 FT-LB) 


INSERT 





SCREW AND WASHER ° 
ASSEMBLY-57039-S2 


44-08-4 


CENTER HINGE _ SCREW AND 
BUMPER CHECK 


WASHER 
389396-S 1227204 ASSEMBLY 


§7032-S2 
TIGHTEN TO 
8-14 Nem 
_ (6-11 FT-LB) 


SHIM 
- 11265A94 


: FRONT STRIKER 
REINFORCEMENT 
383356-5 


: SCREW AND WASHER 


ASSEMBLY 
15265A04 


CHECK ASSEMBLY 
“ASSEMBLY-57032-S36 \. 


. SCREW ANDO 
WASHER ASSEMBLY 
§6912-S2 
. SHIELD - SIDE DOOR ; 
CENTER TRACK . 
1625014 


SHIELD - SIDE DOOR 
CENTER TRACK 


1625014 FILLER 
~ > ~ 
SCREW AND 
WASHER wn 4 
56912-S39 : % 
| G@ 


FIG. 3 Sliding Door Adjustments—Fore and. Aft 


t 





SIDE DOOR 
LOWER GUIDE 
1225068 


’ 
" ‘ 
@, 
(tq 8g 
. 


O\ 


55876-S36 


INSERT 
383356-S 


N4232-2G 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


44-08-5 7 ‘fA. | Sliding Door | -44-08-5 


















DOOR | 
_ASSEMBLY 


. ROD ASSEMBLY 









16264A64 
STOP 
Po ACTUATING 
i ROD 
(25044 
_LOWER GUIDE 
ASSEMBLY 
‘LATCH 
ASSEMBLY 
12264A26 = | 
| : - FRONT LATCH 
; POWER DOOR 


ASSEMBLY 
264A26 










_NUT AND WASHER ASSEMBLY 
TIGHTEN TO 2.0-4.8 N-m 


LOCK ACTUATOR 
1126594 (OPTIONAL) 





ee ~~ STOP ACTUATING ROD 
a GUIDE 2225044 | 
ASSEMBLY, 









MAIN VIEW | 


LATCH ACTUATING |. 
ROD ASSEMBLY | 
-264A64° 









KNOB 


15264A80 
GROMMET | 


N803819-S 













DOOR 









- | PUSH 
FRONT LATCH ASSEMBLY | BUTTON 
ASSEMBLY ROD | 

12264A26 VIEW B 15264A80 







LATCH 















REAR LATCH ASSEMBLY 
ACTUATING ROD 264A26 
ASSEMBLY 
16264A64 
EW C 
DOOR LOCK 
PUSH BUTTON 


ROD-15264A80 


























POWER DOOR LOCK PUSH 


DOOR LOCK BUTTON ROD © 

ACTUATOR... 25044 : 
1126594 :- - 

(OPTIONAL) 


LOCK SET 


PUSH BUTTON 
ROO 
26460 
















SCREW (Spm EX: eae 
39068-8100 / A | RIVET 
ay ACTUATING 


ROD 388047-S101 


3-8 Nm 2225044 


(2-6 FT-LB) 





LOCK SET - POWER DOOR LOCK 
, ACTUATING ROD - 
26594 (OPTIONAL) 





VIEW D 
-N2212-2L 


_ FIG. 4 Sliding Door—Latch and Rods—E-150—E-350 
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5. Connect the rod to the new lower guide stop arm. 
and secure the retainer. 

6. Position the guide assembly to the door and install 
the retaining screws. 

7. 


Rotate the inside door handle forward to ensure -- 
- proper releasing. action of the stop. 


Door Latch—Front 


Removal and Installation 


1. 





-Remove door trim panel. Refer to Section 45- 03, 
' Door Trim Panels. Also, 


remove inside handle 
attaching screw and inside handle and escutcheon 
(Fig. 5). | 


Remove outside door handle retainer. Slide 
outside door handle and shaft as an assembly out 


‘of the latch. DO NOT REMOVE THE OUTSIDE 


DOOR HANDLE SCREW 


Remove the sleeve attaching screws and remove 
the sleeve from the latch. 


Remove the rear latch actuating rod assembly 
from the rear latch (Fig. 1, View A). 


Remove the door lock pushbutton rod from the 


lock cylinder and disengage it from the latch lever 


‘arm (Fig. 4, Views. C and D, and Main View). 


Remove the stop actuating rod from the front latch . 
(Fig. 4, Main. View). | 


Remove the three front latch retaining screws and 
disconnect the rear latch actuating rod from the 
latch. | 


; Remove the’ front. latch assembly through Me ; 
access hole in the: door. 


PAD 
26640 


ROTATE 180 DEGREES 
LOCK SET 


OUTSIDE HANOLE 
ASSEMBLY 
26600 





FIG. 5’ Sliding Door—Lock and Latch—E-150—E-350 


. OUTSIDE DOOR © 
. HANDLE RETAINER 
26454 


Sliding Door 


9. 


10. 
4142. 


12. 


44-08-6 


Position the new latch assembly in the access hole 
opening and connect the rear latch actuating rod to 
the front latch. 


Position the latch to the door and install the three 
retaining screws. a 


Connect the stop actuating rod to the front latch 


- fork in the lock. 


Position the pushbutton lock rod through the latch 


_-. lever and connect the lock rod to the lock cylinder. 


13. 
_ install the retaining screws (Fig. 5). 
14. 


15. 


16. 


_ inside door handle.. 


Position the sleeve to the latch assembly and 


Insert the outside handle assembly into the latch 
and install the handle retaining clip. | 


Connect the rear latch actuating rod to the rear 


latch assembly (Fig. 5, Main View). The front latch 
must be in the full latched position and the rear 


. latch must be in the secondary position before 


connecting the rear latch actuating rod to the 
rear latch assembly. Do not push or pull on the 
rod to make the hookup. Align the attaching — 
holes by ae the adjuster on the rear latch 
actuating rod. 


Check for proper latching operation before 
installing the door. trim panel, escutcheon and 


Door Latch-—Rear 


| Removal and Installation 


1. 







Remove ‘the door trim panel. 


Refer to Section 
45-03, Door Trim Panels. °° a S 
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266A 26 
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em view 8 
S , 
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_ 266A30- 
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_ Sliding Door 


44-08-7 





COVER-24766 


eee 





N2214-1J 


FIG. 6 Sliding Door—Access Hole Covers—E-150— 
E-350 


NUT AND 
WASHER 


“SPRING 
~~ HOUSING 


HOUSING 





PIN 


NOTE: PROPER LOCATION OF THE CAM 
AT THE HOUSING AND LEVER 
ASSEMBLY AS WELL AS THE 
HINGE PIN TO THE SPRING 
HOUSING STOP SHOULD BE 


AND LEVER 
ASSEMBLY 


CORROSION BUILD 
UP AREAS (CLEAN THE 
CORROSION FROM THE 
HINGE PIN AND APPLY 


2. Disconnect the actuating rod and retainer from the | 
rear door latch arm (Fig. 1, View A). 


3. Remove the three latch retaining screws: and 
remove the latch from the door. , 


4. - Position the new latch assembly into the dot and 
install the three retaining screws. : 


5. Connect the actuating rod and retainer to the door 
latch arm. The front latch must be in the full 

_. latched position and the rear latch must be in 
the secondary position before connecting the 
actuating rod and retainer to the door latch. 
arm. Do not push or pull on the rod to make the 
hook-up. Align the attaching holes by rotating 

the adjuster on the front latch actuating rod. 


6. Check the latch operation and then, install the door 
trim panel. Refer to Adjustments. if necessary. 


Door Hinge Assembly 


Removal and Installation | 
1. Open and support the door assembly. 


2. Remove the ceriter track shield as outlined (Fig. 3, 
View B). 


3. Remove the door trim panel and/or access hole 
covers, if so equipped (Fig. 6). Refer to Section 
45-03, Door Trim Panels. 


4. Mark the position of the hinge assembly to the 
‘door (Figs. 1 and 7). | 


5. Slide the hinge assembly to a position in line with 
the loading notches located in the center track. 
Remove the door from the track. 


PLASTIC 


PLASTIC BUSHING 


BUSHING 


SPRING 
HOUSING 
STOP 


PLASTIC 
BUSHING 


NUT AND — 
WASHER 


. CORROSION BUILD 

UP AREAS (CLEAN THE 
CORROSION FROM THE 
HINGE PIN AND APPLY 


NOTED BEFORE DISASSEMBLY. - 
| A COAT OF POLYETHYLENE 


GREASE - D7AZ-19584-A . 
(OR EQUIVALENT) 


VIEW IN CIRCLE A 


_ FIG. 7 Hinge Disassembled 





-A COAT OF POLYETHYLENE 


‘GREASE - D7AZ-19584-A 
(OR EQUIVALENT) 


VIEW IN CIRCLE B 


N4299-2E 
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6. Install the new hinge assembly through the loading Striker—Front Latch 
notches in the center track. Position the hinge to 


_ the door, | Removal and Installation 
7. Install the hinge retaining screws and check the = - Z Z 
operation of the door. | 1. Remove nine B-pillar trim panel screws. 


8. Nett par i ag Lag pase oes 2. ‘Remove two striker bolts and transfer the shim(s) 
to the new striker (Fig. 3, View C). | | 
9. Install the center tack shield. 


3. Position the striker and install the two attaching 


Weatherstrips bolts (snug). Adjust as necessary. 
Refer to Section 44-06, Door Hinges, Checks and 


mvealiie(stigs: | . 4, Install the B-pillar trim panel (nine screws). 
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SECTION 44-11 Door Latches and Locks 
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Front Side Cargo Door Latch .....2....... 44-11-3 


VEHICLE APPLICATION ...........000000: wee 44-11-61 





VEHICLE APPLICATION | 
E-150—E-350, F-150—F-350 and Bronco. 


ADJUSTMENTS. 


Latch Striker Adjustment 


CAUTION: Do not cover up a poor door alignment 
with a latch striker adjustment. 


Front Doors 


Use Torx Drive Bit Set D79P- 2100-T or equivalent — 


where required to loosen or tighten striker. 


. The striker pin can be adjusted laterally and vertically 
as well as fore and aft. The latch striker should not be 
adjusted to correct door sag. The latch striker should be 
-shimmed to get the clearance shown in Fig. 1 between 
the latch striker and the latch. To check this clearance: 


1. Clean the latch jaws and the striker area. 
2. Apply a thin layer of dark grease such as Long-Life 


Lubricant C1AZ-19590-BA or equivalent to the 
_ latch. striker. 


3. _ As the door is closed and spend a measurable | 


pattern will result. 


4, ' Move the striker assembly laterally to provide a 
. flush fit with the door and es Do not use more 
than two shims. 


9. | Tighten the striker to 33-45 N- m (24-33 ft-lb). 


Rear Doors E-150—E-350 


The back door latch strikers are adjusted inboard or 
outboard to obtain a flush fit of the doors with the body. 
To adjust the striker(s), loosen the two attaching screws 
and move the striker(s) as necessary to obtain the 
proper door fit. Tighten the two attaching screws. The 
striker should be shimmed to get the required clearance 
Fg. 7, Views B And C). Do not use more than two 
shims. 





LATCH STRIKER 


7.0mm (19/32 1N.) MAX. 
4.5mm (1/16 IN.) MEN. 


P1169-1C. 


FIG. 1 Latch Striker Kajatient<tgpical Bronco, . 


F-150-—F- 350 and E-150—E-350 


Rear Side Door (E- -150—E-350 with Side meee 
pools) ° 


The rear side door latches (upper and lower) can be 
adjusted inboard or outboard to obtain a flush fit of the - 
door with the body. To adjust the latch assemblies, 
loosen the two attaching screws and move the 
assemblies as necessary to obtain the proper door fit. 7 
ge the two aitacning screws (Fig. 5). 


REMOVAL AND HS TAULATION 


Note: Due to the conversion from single 90 degree Rod 
end shape to double 90 degree Rod end shape, it may 
be necessary to remove more parts than the 
instructions indicate. This action will allow more 
maneuverability of the Rod and ease the removal 
process. | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


QSAdhS3Aag SLHOIY T1V 
CLO? “ONI NVHVYS AAVC 


DOOR LATCH 

CONTROL TO 

CYLINDER ROD 
1022134 f 


DOOR LATCH 
ACTUATING 
ROD-1022152 


LATCH PUSH 

BUTTON ROD 7 
ASSEMBLY 
‘15218A00 


BUSHING 
REMOTE 


> CONTROL 
LINK 


1021940 


LATCH ACTUATOR 
AND WIRE ASSEMBLY 


RETAINER . - 10220A66 


ASSEMBLY-54219A36 





~= SCREW AND WASHER 
ASSEMBLY-N800527-S100 
——~ TIGHTEN TO'9-14 N-m 
(6-10 FT-LB). 


. 


BUSHING — - 
386656-S -~ 


















NUT 
N623332-S100 


>. DOOR INNER 
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FIG. 2 Door Latch Installation—Bronco and F-150—F-350 © 


CLIP DOOR 
ASSEMBLY 


REMOTE CONTROL 
‘ASSEMBLY-1021818 


DOOR INNER 
PANEL 


~ ROD 
1022152 


SECTION D 


-ROD 
1022134 





LOCK AND 
KEY SET 


RETAINER | 


; ~ 6322023 | ) 


STRIKER 
5421982 _ 
| TIGHTEN TO | 


WASHER-N805584-S 
fo ii (2) MAX. 


: 35-45 Nem 
(26-33 FT-LB) 





SECTION D 


$4907] pue sayo}e] 100g Z-LL-bP 


o-LL-bP 


44-11-3. 


Door Latches and Locks 
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Front Door Latch 
Bronco and F-Series 


Removal 


1. 


2. 


3. 


3. 


2.: Position the latch in the door and install the latch 
attaching screws. 
Connect the rods to the handle, lock cylinder and . 
remote control. Check the operation of the latch. 
4. Install the watershield and trim panel on the door. 
Refer to Section 45- 03, Door -Trim Panels. 
E-150—E-350.. 
Removal 
1. Remove the door inside handle. If equipped with 
door trim panels, remove the inside handle cup and 
‘ window regulator handle. If equipped with power 
door locks, refer to Section oa 16, Power Door 
‘ Locks. 
2. Remove the access cover wails or easer trim panel | 
_. and the watershield. Refer to Section 45-03, Door 
Trim Panels. 
3. Remove the door glass rear run. Refer to Section 
42-04, Front Door Window Glass and Mechanisms. 
— Disconnect rods from handles and lock cylinder. 
5. Remove the three screws attaching the latch to the 


1. 


2. 


Remove the trim ee and watershield from the 
door. Refer to Section 45-03, Door Trim Panels. 


Disconnect rods from handle and lock cylinder if | 


nEeeeealy and Hom remote control assembly (Fig. 
2). 


- Remove the latch assembly attaching Screws and 


remove the latch from the door. 


| Installation 
1. 


Install the rod retaining ips in the new latch 
assembly. Rods should be attached to latch before 
latch installation. 


door and remove latch assembly. 


Installation 
Connect the control rods and link to the door latch - 


(Fig. 3, View A). 


Position the door latch to the S06i and install the 
three attaching screws. 


- Install the door glass’ rear run. — 


Install the watershield and door trim panel or 
access cover plate. Refer to Secien 45-03, Door 


Trim Panels. 


Install the door inside handle cup (if equipped with 


trim panel), inside handle, and. window pega ; 


handle. 


Front Side Cargo Door Latch. 
E-150—E-350 with Hinged Side Doors 
Removal | 


1 


Remove the door access cover or trim panel and | 
watershield, if so equipped. Refer to Section 45-03, . 


Door Trim Panels. 


Remove the two nuts attaching the door inside 
handle and remove handle (Fig. 4). 


3. 
- attaching screws. Disconnect the remote control 


1. 


28 


Zi 


Remove the three remote control bracket 


link. Remove the remote control and bracket as an 
assembly. |.” 


‘Unscrew and remove the door lock pushbutton 


knob (Fig. 4). 


_ Disconnect the pushbutton rod from the door latch. 
Disconnect the door outside handle rod from the 


outside handle (Fig. 4). 


remove latch from door. - 


Remove the three latch attaching screws and 


- Installation | 
_ Transfer the rods and bushings to the new latch 


assembly if the latch assembly is to be replaced. 


Position the latch in the door and insert the 
pushbutton rod through the pushbutton hole. Install 
the three latch attaching screws. Tighten the three 
screws 4-8 N-m (3-6 ft-lb). 


Connect the outside handle rod to the door outside 
handle. 


Connect the pushbutton rod to the door latch. 


Connect the link to the remote control. Position the 
remote control and bracket to the door inner panel 
and install the attaching screws. 


Install the door inside handle and the 
pushbutton. 


Install the watershield and trim panel or access 
cover, if so equipped. Refer to Section 45-03, Door 
Trim Panels. 


lock 


Rear Door Latch—F- 350 Crew Cab 


Removal 
‘A; 


Remove the trim panel and watershield from the 
door. Refer to Section 45-03, Door Trim Panels. 


Disconnéct rods from handle and lock cylinder if 
necessary, and from remote control assembly (Fig. 
5, View A). 


Remove the latch assembly attaching screws and 
remove the latch from the door. 


Installation 


1. 


Install the rod retaining clips in the new latch 
assembly. Rods should be attached to latch before 
latch installation. 


Position the latcn ¢ in the door and install the latch 


attaching screws. 


Connect the rods to the handle, lock cylinder and 
remote control. Check the operation of the latch. 


Install the watershield and trim panel on the door. 
Refer to Section 45-03, Door Trim Panels. 


Rear Side Cargo Door Latch 
E-150—E-350 with Hinged Side Doors 
Removal 


We: 


2. 


Remove the inside handle from the remote control 
shaft. 


Disconnect the lower latch rod from the remote 
control (Fig. 6, View A). 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


Door Latches and Locks © 


44-11-4. 




































































44-11-4 
STRIKER ae LATCH - 
5421982 WASHER ASSEMBLY 
TIGHTEN TO . 386659-S100 3621812 
35-40 N-m 
_ (26-33 FT-LB) 
ROD 
PUSH BUTTON 
Loeteee RETAINER 
SEAL ‘G4219A36 | 
62219A59 ~ 
PUSH BUTTON 
ROD ASSEMBLY 
| 22454 
VIEW C ~ DOOR 
4 HANOLE 
: | ROD 
SCREW | . VIEW A 
387819-S100 eae- 
TIGHTEN TO | 
Ao Na) LATCH: 
(3-6 FT-LB) ASSEMBLY 
| ~. BUSHING CLIP 
he é 36656-S 388569-S 
BUSHING \| ie, NV/ : 
. 386656-S RETAINER | 
: | 7 ASSEMBLY - LOCK. 
219A36 CYLINDER 
bul (3) CONTROL J ROD-22152 
LINK-21914 J S --™ BUSHING 
| es vw! | | | 38656-S 
= | . ~ RETAINER 
| | ASSEMBLY 
a LOCKSET | : 219A36 
VIEW B oS 
NUT AND WASHER ASSEMBLY-44332-S2 
22152 eee ee erie ee 
TIGHTEN TO a 
1.12-2.25 N-m Eeooiae 
(10-20 IN-LB) . a Cum 7 
SCREW | 
387819-S100:.; LATCH . ; 
TIGHTEN TO pemore ASSEMBLY. > 
4-8. N-m CONTROL 3621812 | = 
(3-6 -FT-LB) - - CONTROL | 
» ASSEMBLY = "LINK. BUSHING 
[& * » 9721818 
. 1121914 


-386656-S 


DOOR INSIDE 
_ HANOLE 
22600 
NUT AND WASHER 
ASSEMBLY 

34653-S36M 

TIGHTEN TO 

1.12-2.25 Nem 

(10-20 IN-LB) 


WITH TRIM PANEL 
VIEW D 








DOOR OUTSIDE. 
HANDLE 
1522400 


PAD ' 
1522428 
NUT AND WASHER 
ASSEMBLY 
34653-S36M 
TIGHTEN TO 
-14.12-2.25 Nem 
(10-20 IN-LB) 


SPACER 
22608 


DOOR INSIDE 
HANDLE 
22600 


WITHOUT TRIM PANEL 
VIEW 3D 


~N2908-2H _ | 


FIG. 3 Front Door Latch and Remote Control Installation—E-150—E-350 w/o Power Door Locks 
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FIG. 4 Front Side Cargo Door Latch Installation—E-150—E-350 
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FIG. 5 Rear Door Latch and Remote Control Installation—F-350 Crew Cab 
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FIG. 6 Rear Side Cargo Door Latch installation—E-150-—E-350 


3. Remove three screws attaching the lower latch 5. Install three screws attaching the remote control to 


guide to the bottom of the door (Fig. 6, View C). the door (Fig. 7, View A). 

Remove the lower latch assembly from the door. §  Ingtall the inside handle on the remote control 
4.. Remove three screws attaching the remote.control — shaft. - 

to the door (Fig. 7, View. A). 7. Adjust the door for a snug fit against the 
5. Remove three screws attaching the upper latch weatherstrip. This is done by loosening the latch 

guide to the top of the door (Fig. 6, View B). - guide attaching screws and moving the latch 

Remove the upper latch asselnyly ‘and remote assembly inboard or outboard as required. Then, 

control from the ‘door. tighten the latch guide attaching screws. 


6. Disconnect the upper latch assembly rom the 
| earaata eoatiol. Right Rear Door Latch 


Installation — E-150-—E-350 
1. Assemble the upper latch assembly to the remote § Removal . 
control (Fig. 6, View 8B). 1. Remove the door trim panel and watershield, if so 
2. Position the upper latch assembly and remote equipped. Refer 10 Section 45-03, Door Trim 
control to the door. Install three screws attaching Panels. 
the upper latch guide to the top of the door. . 9 = To remove the upper latch, remove the three 
3. Position the lower latch assembly in the door and screws attaching the upper latch to ane door 
connect the lower latch rod to the remote control (Fig. 8, View B). 
(Fig. 6, View C). 3. Disengage the lock rod clip, remove the latch rod 
4. Install three screws attaching the lower latch guide from the upper latch, and remove the upper latch 
to the door. from the door. 
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FIG. 7 Rear ‘Side ane Left Rear Door Remote Control Door Latch and Striker—E-150—E- 350 


4. To remove the lower latch, remove the four latch 

attaching screws and disengage the latch rod from 

_ the latch. Remove the latch from the door (Fig. 8, 
View. C).- 


Installation 7 | | 
-1. To install the lower latch, connect the latch rod and 


. bushing to the latch. Position the latch to the door 


and install the four attaching screws. 


2. To install the upper latch, position. the latch to the 


- door and install the three attaching screws. 
3. Connect the latch rod clip and rod to the latch (Fig. 
8 : : : - 


4. Check the operation of the latches and adjust the 
strikers, if necessary. Refer to Latch Striker 
Adjustments. 


5. Install the ateretield and oe trim ‘panel ‘if so 
equipped. Refer to Section 45-03, Door Trim 
Panels. 


Left Rear Door Latch 
E-150—E-350 


Removai and Installation 


1. Remove the door trim panel and watershield, if so 
- equipped. 


2. “Remove the four’ latch attaching screws and 


_ remove the latch from the door (Fig. 9). ° 


3. Position the latch to the door and install the four 


| BMACIng screws. 


4. Install the watershield and door trim panel, if so 
equipped. Refer to Section. ee 03, Door oe 
Panels. 


Remote Control aaiicininitdial Door 


F-Series and Bronco 


Removal and Installation 


1. Remove the door trim panel and watershield. Refer 


to Section 45-03, Door Trim Panels. 


2: Remove the screws attaching the remote control 


to the door inner panel, and remove the remote 
control. 


3. Disconnect the latch remote control link from a 


remote control (Fig. 2, View A). 


4: Transfer the rod clip to the new remote. control, if 
the remote control is to be replaced. 


5. Position the remote control to the door inner panel 
and connect the link to the remote control. 


Install the remote contro! attaching screw. 
7. Check the remote control and latch operation. 


8. Install the watershield and door trim panel. Refer to 


Section 45-03, Door Trim Panels. 
E-150—E- 350° : 


- Removal and Installation 
1. Remove the door inside handle, inside handle cup 


(if so equipped) and window regulator handle. 


2. Remove the access cover plate and watershield 
from the ak inner_pariel. 
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44-11-9 
REMOTE | a PUSH BUTTON KNOB . LOCK 
es CONTROL | 264A58 CYLINDER 
VIEW B ASSEMBLY | TO FRONT OF BODY : ROD 
431A42 — \_ : a 431A46 
ty : i | REMOTE ~ | ‘\ 
Sa CONTROL : \\ 
‘ op eae | ASSEMBLY | \\ 
: _ : 21819 \ 
i . \ A 
: LO7 | SCREW & A 
Ge 387819-S100 *. LOCK ROD 
TIGHTEN TO CLIP 
VIEW A | 4-8 N-m . 388569-S 
| , (3-6 FT-LB) Ke \\ 
DOOR INSIDE ie: 
HANDLE 


22601 





LOWER 
| ROD OCK ROD CLIP 

BUSHING ROO LOCK ROD CLIP - 
386656-S — 43298 388569-S 

| \ | 

peas BUSHING 
TIGHTEN TO - _386656-S LOCK CYLINDER 
4-9 Nem ROD-22134 














(3-7 FT-LB) 
EVR NUT AND WASHER | 
SONTAOLY ASSEMBLY REMOTE | 
SSE MELY 34653-S36 CONTROL LINK 
. pee TIGHTEN TO | BRACKET . 43136 
2.03-4.85 Nem 43350 


(18-43 IN-LB) 


OUTSIDE 
DOOR 
HANDLE | - 
43400 


SCREW 
387819-S100 LOCK .- 


4A8Nm | CYLINDER 
(3-6 FT-LB) |} PAOD 2 “4 
22428 


RETAINER . 
22023 






| . BUSHING LOWER LATCH 
BUSHING). | 
374928-S9 ‘ . 386656-S ROD-43298 | 
Speeeee 2 TIGHTEN TO 


8-14 N-m 
(6-11 FT-LB) 


a) } 
SCREW AND 





. WASHER 
374371-S40 ASSEMBLY 
TIGHTEN TO Pen 374928-S9 
8-14 N-m reins - TIGHTEN TO 
(6-11 FT-LB) 8-14 N-m 
| i oe (6-11 FT-LB) 
REMOTE | 7 : STRIKER _ oN SCREW 
CONTROL. | : ‘ ee? 43118 | TS, \. 374371-S10 
ASSEMBLY | UPPER 4 TIGHTEN TO 
. LATCH ! 8-14 N-m 
ASSEMBLY ROD ‘a (6-11 FT-LB) 


VIEW C = 


new A 43286 7 43296 
os : N2911-2E 
FIG. 8 Right Rear Door Latch and Remote Control Installation—E-150—E-350 
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3. Remove the screw attaching the remote control to: 
the door inner panel (Fig. 3). | 


4. Disengage the link from the remote control and 
remove the remote control from the door. 


5. Transfer the. bushing to the new remote control. 

6. Connect the link to the remote control. Install the . 
remote control to the door inner pene) with the 
attaching screws. | 

7. Install the watershield and access cover plate.: 

8. Install the window regulator handle, inside handle 

- cup (if sO equipped), and door inside handle. 


“REAR DOOR 
LOWER LATCH |, 


ASSEMBLY SPACER ~ 


25322 
TWO (2) MAX. 


Remote Control pees en ar Crew Cab 
Rear Door — | 


Removal 


1. Remove the two screws retaining armrest to door 
inside panel. Remove the screw retaining window 
regulator handle to door. | 


LATCH 
ATTACHING 
SCREW 
374928-S9 

. TIGHTEN TO 
8-14 Nem 


ASSEMBLY 
(6-11 FT-LB) pasnee 


25300 


SCREW AND WASHER 
ASSEMBLY-374371-S40 





2. Remove inside door handle trim cup. TIGHTEN TO 8-14 N-m 
8. Remove door trim panel and watershield, if so Pelt PIEEE] MG; CS) REAR DOOR 
equipped. Refer to Section 45-03, , ‘Door Trim “"—"LATCH STRIKER 
Panels. : <b - 7) 43118 
4. Push tabs on remote control assembly “a aad TO FRONT OF BODY ~ | 
and slide assembly forward (Fig. 5, View | 
5. Disconnect link rod from remote control assembly - TWO (2) MAX. 
by rotating remote control clockwise. Remove . Noetenb 
remote control assembly from door. _ | | 
Installation FIG. 9 Left Rear Door Latch—E- 150—E- 350 © 
1. Install link rod to remote contro! assembly. 4. Position remote control. assembly to door aniae 
2. Slide remote control assembly into slot in door - panel and install three attaching screws. 
inner panel until retaining tabs are engaged. 5. Connect the lock cylinder rod to the lock cylinder: 
3. Install door trim panel and watershield, if so (Fig. 8). | 
equipped. Refer to Section 45-03, Door Trim 6. install the watershield and door trim panel, if so 
| | equipped. Refer to Section 45-03, Door Trim 
4. Install door handle trim cup with one screw. Install: Panels. 
window regulator handle with one screw. 
5. Install armrest with two screws. E-150—E- 350 (with Door Inside Handle) 


Remote Control: Assembly—Right Rear Door 
E-150—E-350 (Without Door Inside Handle) 


Removal 


assembly and to the upper latch (Fig. 8, View B). 


Removal 


1. 


Remove the two nuts retaining the door inside 
handle to the handle. remote control and remove 
the handle. 


1. Remove the door trim panel and watershield, if so 2. Remove the.door trim panel and watershield; if so. 
equipped. Refer to Section 45-03, Door Trim _ equipped. Refer to Section 45- 03, Door Trim 
Panels. Panels. — 

2. Disconnect the lock evindsr rod from the lock 3. Disconnect the door handle remote control link. 
cylinder (Fig. 8). from the remote control (Fig. 8). 

3. Remove the three screws attaching the remote 4. Remove the three. screws attaching the door. 
control assembly to the door (Fig. 8). a ee fone om bracket to.the door inner 

4. Disconnect the upper latch rod from the upper pane!. remove the door handle remote control, . 
latch (Fig. 8, View B). Disconnect the upper latch = _ —_-Pracket, and link from the door. 

_ fod from the remote control assembly. 5. " Unscrew and remove the door lock pushbutton 
5. Disconnect the lower latch rod from the remote __—‘IFig- 8). 
control assembly, and remove the assembly from . 6. . Disconnect the lock eee rod from. the lock 
the door. _. . cylinder. . | 
7. Remove the three screws attaching the remote 

, pneravenon — -: control assembly to the door (Fig. 8). 

1. Transfer the lock cylinder rod and rod bushings to 8, Disconnect the upper latch rod from the upper 
the new remote control assembly. _ _ latch (Fig. 8). Disconnect the upper latch rod from 

2. Position the remote control assembly into the door the remote control assembly. | 
and connect the lower latch rod to the assembly. 9. Disconnect the lower latch rod from the remote 

3. Connect upper latch rod to remote control control assembly and remove the Besoin ly from 


the door. 
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Installation 


1. Transfer the door lock push rod, lock cylinder rod, 
and rod bushings to the new remote control 
assembly. 


2. Position the remote control assembly into the door, 
and connect the lower latch rod to the assembly. 
3. - Connect the upper latch rod to the remote control 
assembly and upper latch (Fig. 8). 
4. Place the remote control assembly in position and 
' insert the door lock pushbutton rod through the 
pushbutton hole (Fig. 8). Install the three remote 
_- control assembly attaching screws. 
5. Connect the lock cylinder rod to the lock cylinder 
_ (Fig. 8)... 
6. | Screw the door lock pushbutton on the pushbutton 
rod. | | 
7. Position the door inside handle remote control and 
~_- bracket to the door inner panel. Install the three 
attaching screws (Fig. 8). 


8. Connect the inside handle remote control link to | 


- the remote control assembly. 


9. Install the watershield and door trim panel, if so 
equipped. Refer to Section 45- 03, Door Trim 
Panels. 


10. Install the door inside handle. 


Lock Cylinder 


Removal and Installation 

When a lock cylinder .is replaced, both door lock 
cylinders should be replaced in a set. This will eliminate 
Carrying an extra key which will fit only one lock. If a key 
is to be replaced, the new key code number is stamped 
on a metal tag attached to the key. © 
1. Roll the window to the up position. 

2. Remove the access hole cover and/or trim panel 
and pull away the watershield, if so equipped. 
'3. Disconnect the lock actuating rod from the lock 

~~ control link clip. 

4. Slide the lock cylinder retainer away from the lock 
cylinder (Figs. 2, 3, 4 and. 8).. 

Remove the lock cylinder. 


lock cylinder retainer. 

Connect the lock actuating rod to the lock control 
fink clip. 

Install the watershield. Using Rubber Cement 8A- 
19552-B or equivalent, cement the top and/or side 
edges of the watershield to the inner surface of the 
inner panel. _ 


9. Install the access hole cover and/or trim panel. 
Refer to Section 45-03, Door Trim Panels. 


Door Inside Handle 


F-150—F-350 and Bronco (except F-350 Crew 
Cab Rear Door) 


Removal and Installation 


To remove the door inside handle, remove one Screw 
and. remove. the handle. To install, position handle on 
shaft and secure with set screw. 


o N OO 


Insert the lock cylinder in the door and connect the | 


F-350 Crew Cab—Rear Door 


The door inside handle ‘is an integral part of the 
remote control assembly. Refer to Crew Cab Rear Door 
Remote Control Removal and Installation. 


E-150—E-350 


Removal and Installation 


The door inside handle is ‘attached to the remote 
control with two nut and washer assemblies (Fig. 3). 
Remove the nut and washer assemblies to remove the 
inside handle. An inside handle cup is used on E-150— 
E-350 models with door trim panels. The cup can be 
removed by pulling it off the remote control studs. 


Door Outside Handle — aa 
Bronco, F-150—F-350 and E-150—E-350 
Removal and Installation | _ : 
1. Remove the trim panel and. watershield from the 


- door. Refer to Section 45-03, Door Trim Panels. 


2. Disconnect the latch actuating rod from the handle 
link connector (Fig. 2). 


3. Remove two nuts retaining outside handle (one nut 
and one screw for Bronco and F-150—F-350). 


4.. Remove handle and pads from door: 


— 5. Attach actuator rod and pads to new handle. 


6. Install two retaining nuts (one nut and one screw 
for Bronco and F-150—F-350). : 


7. Install door trim panel and watershield. Refer to 
Section 45-03, Door Trim Panels. 


8. Check operation. 


Front Side and Right Rear Cargo Doors— 
Outside Handles 


E-150—E-350 
Removal and Installation 


1: Remove the door trim panel and waterahiela: if so 
equipped. Refer to Section 45-03, Door Trim 
Panels. 


2.. Remove the two nut and washer assemblies . 
| attaching. the outside handle to the door (Fig. 8). 


3. Remove the outside handle and pads from the 


door. 


4. Position the pads and outside handle to the door 
and install the two screw and washer assemblies. 


5. Install the watershield and:door trim panel, if so 
equipped. Refer to Section 45-03, Door Trim 
Panels. ; 


SPECIFICATIONS. 


SPECIAL SERVICE TOOL 


Description | 
D79P- 100g i om” Drive Bit Set 


CN5260-1B 
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VEHICLE APPLICATION 
E- 150—E- 350, F- 150—F- 350 and Bronco. 


DESCRIPTION AND eee | 
E-150—E-350 


The power door’ lock control system uses electric 
switches controlled by push buttons. mounted on the 
front door trim panels. Relays direct.current to the door 
lock actuator motors to lock or unlock the doors. 


To lock the doors, push firmly on either: front door 


LOCK push button. Sliding cargo door and rear doors — 


must be closed for contact buttons to function. To 
unlock the doors from inside the vehicle, push the 
UNLOCK button on the door trim panel- mounted 
switches. 


The key will not lock or unlock all doors at the same 
time from outside the vehicle. The key inserted into the 
door lock can only be used to lock or unlock each 
individual door. 


' The power door lock control system includes contact 
buttons at the side cargo door and key-locked rear door. 
The contact buttons provide an electrical link for the 
eee of the lock actuator motors in the remote 

oors 


If electrical SOnneRIONE to the contact buttons are 


reversed, the door(s) will lock when the switch is moved | 


to UNLOCK and open when the switch is moved to 
LOCK. 


Two power contact ‘buttons are installed in the 


‘iia the D-pillar, the side doors and rear door (Fig. | 
1). | 


The power contact buttons only transmit electrical — 
power to the lock actuators when the two pare. of . 


buttons are in good contact. 


Power door locks are available on the following 


models: 


e Cutaway models, power locks on driver and 
passenger doors. 


« Vans and Club Wagons, power locks on all doors. 
All doors can be locked or unlocked by pushing on 
either driver or passenger lock button but not the 
side or rear door button. 


F-150—F-350 and Bronco 
Refer to Fig. 7. 





POWER CONTACT 
BUTTONS (SIDE 
DOOR AND 

REAR DOOR) 


POWER 
CONTACT 
BUTTONS 

“B" AND 


D 
PILLARS 


| N4799-1B 


FIG. 1 Power Contact Buttons 


The power door lock control system uses electric 
rocker-type switches located in the door trim panel. 


Push the door lock switch to lock or unlock the door 


- as: desired: 


The key inserted into the door lock can only be used. 
to lock or unlock each individual door, from puis the 
vehicle. ~ 


DIAGNOSIS AND TESTING 


Refer to the Diagacets Guide for poe door lock 
diagnosis. : | | 


TESTING 


Motor 


Apply 12 volts directly to one ‘ernie of the motor's 
(actuator) connector and ground the other terminal 
(Figs. 2, 3 and 4). The motor (actuator) should finish its 
travel in less than one second. Reverse the polarity for 
opposite travel. 


Using a Rotunda Digital Volt-Ohm Meter 007-00001 
or equivalent, the motor current draw (stall test), should 
not exceed 6.2 amps. Reverse the power and ground 
leads to the connector and re-test. 
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SS ESE I NS A I I I a a I I a re ee 
Diagnosis Guides 


| CONDITION | POSSIBLE CAUSE RESOLUTION - 

All door locks do not work. 1. Malfunctioning circuit breaker. 1. Check circuit breaker. Replace if | 

| | | necessary. Refer to “Fuses & . 
Circuit Breakers”, Section 34-31 
for location. 


2. Check wiring and connections 
between circuit breaker and door 
lock switches. Service if 
necessary. 


3. Test switch. Refer to , Testing in this 
Section. Replace if necessary. 


4. Check ground circuit from LH | 
switch. Repair if necessary. 


Bring vehicle into heated garage 
to allow lock system to thaw. 
Verify that all locks now work. 
Using Multi-Purpose Grease Spray 
D7AZ-19584-AA or equivalent, 
spray into latch opening and 
manually cycle ten times. It may 
be necessary to remove door trim 
panel to lubricant entire latch. and 

_ linkage system. . 


1. Check wiring and connections 
between circuit breaker and 
‘inoperative switch. Service if 

_ necessary. 


| 2. Test switch. Refer to Testing in this 
Section. Replace if necessary. 


Door locks operate one way only. |. Open ground circuit. | | - Check ground circuit from LH 
s , | switch. Service if necessary. 


Locks work intermittently. — 1. Loose connections. - | . Check connectors. Tighten if 
| : ‘ea, * +P 7 necessary. 


2. Poor ground at LH switch. . Check ground circuit from left 
, | hand switch. Service if necessary. 


3. Malfunctioning switch. | 3. Test switch. Refer to Testing in this 
| | Section. Replace if necessary. 


. Using Multi-Purpose Grease Spray 
D7AZ-19584-AA or equivalent, 
spray into latch opening and 
manually cycle ten times. Check 
for interference around Naar latch 
and all linkage. 


2. Check for voltage at actuator 
connector, operating switch in both 
positions. Service circuit if 
necessary. 


3.. Test actuator. Refer to Testing in 
“| this Section. Replace if necessary. 


. Test battery. Refer to Section 
31-02, Batteries. Charge if 
= necessary. 


. Check wiring and connections: 
Service if necessary. 


3. Using Multi-Purpose Grease Spray 
D7AZ-19584-AA or equivalent, 

_ §pray into latch opening and 
manually cycle ten times. Check 

_ for interference around night latch 

and all linkage. 























2. Open or shorted circuit. 


| 3. Malfunctioning switch. 





4, Open ground circuit. 














- Locks do not work i in below freezing 
weather. 





Frozen door latch or linkage. 








All locks work from one switch only. 1. Open or shorted circuit. 





2. Malfunctioning switch. 









One door lock does not work. ~ Latch or linkage binding. 



























. Open or shorted circuit. 





. Malfunctioning actuator. 












| Door locks work with engine running 


. Low charge in battery. 
only. j | | ; 








. Loose or corroded connections. 


N 





_ Latch or linkage binding. 


CN5302-2D i 
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HOT AT ALL TIMES 
FROM STARTER RELAY 


A | UNLOCK 


ORIVER’S 
— tocke fl acon 
| oy 
PK/GR 

/ eS PK/Y 
_ LOCK ; 


SWITCH 
PK/Y: 


PK/BK 


Nas 


PK/BK 
REAR 
DOOR BUTTON CONNECTORS 
LOCK AT EOGE OF DOORS 
- > MOTOR 
Dow & | PK/O 


PK/O 


PK/BK S153 


.DRIVER'S 
DOOR 
LOCK 
MOTOR 
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PK/BK 


PK/O 
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PASSENGER'S 
A DOOR SWITCH 


a 
: PK/GR. 
PK/Y 


PK/GR _ 


! 
! 
| 
} 
t 
I 
! 
i 
’ 
D 
I 


C154 px jeK 


A 


PK/O 


SIDE 
DOOR 
LOCK 
MOTOR 


PASSENGER'S 
DOOR 

LOCK 
MOTOR 


C185 pK/O 


FIG. 2 Power Door Lock Electrical Schematic—E-150—E-350 Shown 


TERMINAL F (VOLTAGE 
‘CONTROL: CIRCUIT), WILL HAVE A 
. ‘ VOLTAGE WHEN DOOR UN-LOCK 
gf En cae BA SWITCH IS ACTUATED 
TERMINAL A (VOLTAGE CONTROL S. .@ 
CIRCUIT), WILL HAVE A VOLTAGE - 
WHEN DOOR LOCK SWITCH IS 
ACTUATED. 


TERMINAL B (LOAD) 
WILL HAVE A VOLTAGE 
AFTER.DOOR LOCK 
SWITCH IS ACTUATED. 


TERMINAL C 
_ (BATTERY VOLTAGE) 
MUST BE HOT FROM BATTERY. 


_| TERMINAL D MUST BE\ 
AT BODY. GROUND 


TERMINAL E (LOAD) 
* WILL HAVE A VOLTAGE | 
AFTER DOOR UNLOCK 
SWITCH IS ACTUATED — 


NS382-1A 





FIG. 3 Door Lock Relay Assembly Terminals—E-150— - 
E-350 = ss | 

Switch — 

E-150—E-350 


Using a self-powered test lamp, there should be no 
continuity between any terminals with the switch in its 
normal position. 


Continuity should exist between terminals A and B - 
with the. switch held in the down (LOCK) position and 


2. 


between terminals A and C with the switch held in the 
up (UNLOCK) position (Figs. 2 and 5). © 


F-150—F-350 and Bronco. 


Procedures for testing the power door lock switch is 
the same as for the single power window switch. Refer 
to Section 42-08, Power Windows. 


There is no relay test. Power is supplied directly to 


_ the door lock motor through the switch located in the 
door trim panel. | 


REMOVAL AND INSTALLATION 


NOTE: Due to the conversion from single 90 degree 
Rod end shape to double 90 degree Rod end shape, it 
may be necessary to remove more parts than the 
instructions indicate. This action will allow more 
maneuverability of the Rod and ease the Removal 
Process. 


‘Electric Door Lock Actuator Motor: 
E-150—E-350, F-150—F-350 and Bronco 


Removal | 


1. Remove door trim panel. Refer He Section 45-03, 
~ + Door Trim Panels. 


Disconnect the actuator motor (Figs. 6 and 7) link | 
_ from the door latch. 
3. “Remove actuator motor and swivel bracket 
~~ assembly from the door by drilling out the retaining 
pop rivet. 
4. Disconnect the wire harness plug at the motor | 


connector (Figs. 6 and 8). 
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SWITCH 


' SWITCH TERMINALS 


N7407-1A 
FIG. 4 peetren Switch 
Installation 


1; Connect wire harness plug at actuator ‘motor 
-“ connector (Figs. 6 and 8). | 


2. - Install door lock actuator motor in “door with pop 
. rivet (Figs. 6 and 7). 


NOTE: Pop ‘rivet must retain the actuator bracket 
securely. A loose bracket will affect actuator 
function by causing a loss of travel, or by Causing 
‘binding. or rattle. 


3. Connect actuator motor link to the door latch. 
_. Check operation for correct function. 
5. ‘Install door trim panel. 


NOTE: Old motor bracket must be qeoicee with 
new bracket which is supplied with replacement 
actuator. motor assembly. 


Door Lock Control Switch 
Refer to Fig. 6... 


E-150—E-350 


Removal and Installation 


The power door lock switches are located on the 
front door trim panels. To replace a switch, remove the 
bezel retaining screw. Then, lift the bottom of the bezel 
from the door trim pane) and remove the. switch and 
bezel assembly. , , 


Remove the wiring connector retaining screw from 
the back of the bezel.-Using a thin-bladed screwdriver, 
carefully pry the switch from the connector. 


oe 





To install the switch, reverse the removal procedure. 


| F-150-—F- 350 and Bronco 


The power door lock switches are Idcated on the 
front door trim panels. 


Removal 


1. Insert a small, thin-bladed screwdriver into the 
spring tab slots (located at the front and rear of the 
switch housing) and apply pressure to make the 
switch housing assembly pop out. 


2. Remove the three connector attaching SCrews | 
from the switch housing. 


~ 3. The switch is held in place by the electrical contact 


pins. To remove the switch, carefully pry the switch. 
from the connector with a ema eo ewauvel: 


Installation . 


1. Position the ee to the connector and press 
firmly into place. 


_ NOTE: The switch is keyed to the connector and can 


only be installed one way. 


2. Install the connector to the switch housing using 
the three attaching screws. 


3. Position the switch housing to the door trim panel ° 
and press firmly into place. 
Door Lock Relay . 
Refer to Fig. 9. 


E-150-——E-350 
Removal and Installation 


To remove the door lock relay from the LH dash 
panel brace, insert a small screwdriver to pop free. 
Disconnect the relay from the wiring assembly by 
separating the locking fingers and remove the relay. 


CAUTION: Carefully epreac retaining legs to. 


prevent breakage. 


To assemble the wiring connector to the relay, press 
firmly on the locking fingers until they latch behind the 
locking clamps on the connector. Snap the relay. 
assembly locator pin into hole on brace. 
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DOOR CONTROL SWITCH 
(LH) 











HOT AT ALL TIMES 


Tr 55% 
1% '21 FUSE 
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— 


~ DOOR CONTROL SWITCH 
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( 
4 
i] 
1 t 
' é 
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4 
4 
j 
578 BK | | 
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POWER A PK/BK -- ,; PK/BK ' PK/BK PK/BK 
WINDOWS 1 ! 
i | . 
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1 
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: ACTUATOR 
WINDOW 
CONTROL SWITCH 


SWITCH COVER 
BACK PLATE 


LOCK 
ACTUATOR 


DOOR TRIM 
PANEL 


SWITCH COVER 
RETAINING PLATE 


COVER PLATE 
RETAINING NUT 


VIEW A WHEN POWER DOOR LOCK AND 


RETAINING SCREW MAIN VIEW 


FIG. 6 Door Lock Control Switch—E150—E-350 


RETAINING NUT - 


WINDOW SWITCH ARE INSTALLED 





N5110-2C 


FRONT DOOR 
TRIM PANEL 


WIRING — 
HARNESS 


DOOR LOCK . 
CONTROL 
SWITCH 


SWITCH COVER 
RETAINING PLATE 


WIRING 


RETAINING SCREW ASSEMBLY 


‘HOUSING ASSEMBLY INSTALLATION 
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LATCH = DOOR: LATCH 
ASSEMBLY | ACTUATING 
: ROD-22152 


“CYLINDER 
ROD-22134 


‘BUSHING 






" RETAINER | 


ASSEMBLY (P54 REMOTE |. 


-_DOOR LATCH ROD 
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FIG. 7 Electric Door Lock Installation—F-150—F-350 and Bronco 
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FIG. 8 Electric Door Lock Actuator Motor and Control Switch Wiring—F-150—F-350 and Bronco 
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FIG. 9 Door Lock Relay Assembly Removal—E-150—E-350 
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Hood and Hinges 44-21-1 
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ADJUSTMENTS ~ : REMOVAL AND INSTALLATION (Cont' d) _ 7 
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— E-150—E-350) 2... eee eww ee eens 4421-2 . a , 


F-150—F-350 and Bronco .............:. » 44-21-1 


‘“ 





VEHICLE APPLICATION 
E-150—E-350 and F-1 50—F-350. 
ADJUSTMENTS 


F-150—F-350 and Bronco 


1. Open the hood and mark the hinge and latch 
assembly locations. 


2. Loosen the hinge- -to- fender inner attaching screws _ 


until they are snug (Fig. 1). 


SCREW AND NUT | 
WASHER ASSEMBLY ‘ 
N803506-S55 EGG 
TIGHTEN TO 
17-27 Nn 
(13-19 FT-LB) 


WELDED HOOD 
ASSEMBLY 


_ 


| a2 | 2 
3 {/ as Pos-/ 
HOOD HINGE Q/ 723 Do NUT 
MBLY be N800538-S100 
ASSEMB 5 L 
16800 — (2 REQ’D) 


fr 
SCREW 


N803506-S55 
. & [oy (2°REQ'D) 
we 
HOOD HINGE 


LINK ASSEMBLY | 
16K700 (RH) 
16K702 (LH) ~ 


FENDER 


ASSEMBLY 


N800538- $100 


WASHER 
BOLT N800628-S36 
N800297-S55 | 
TIGHTEN TO 
17-27 N-m 
(13-19 FT-LB) 


(13- 19 FT- LB) 





FIG. 1 Hood, Hinge Installation—Bronco and F-150 
: and F-350 


3. Adjust the hinge up or down or rotate as required 
‘to obtain a flush fit between the hood and the top 
of the cowl panel. Then,.- tighten the hinge-to- 

_ fender inner attaching screws. — 


‘4, Loosen the two hood latch seeeernnly attaching 


— screws (Fig. 1, View A). 


5. - Loosen the hinge-to-hood attaching bolts until they 
-are snug. Move the hood forward or rearward and 
from side to side as required for a proper hood fit. 
Then, tighten the hinge-to-hood attaching screws. 
Move the latch from side to side as required to 
center the latch with the hood striker. Tighten the 
hood latch attaching screws. 


6. Lubricate each hood hinge at all pivot points with 


Multi-Purpose Grease Spray D7AZ-19584-AA or 
equivalent. Check the functional operation of the 
hinges by opening and closing the hood several’ 
times to ensure alignment is correct and the 
lubricant has effectively worked into the pivot 
points. 


E-150—E-350 and Club Wagon_ 


The hood can be’ adjusted fore and aft and up and 
down to obtain the proper clearance. To adjust the 


‘hood, loosen the hood-to-hinge attachments (fore-or-aft 


adjustment) or the hinge-to-cowl attachments (up-or- 
down adjustment) until they are snug. Then, position the 
hood as required, and tighten the attachments (Fig. 2). 
After the hood has been adjusted, check the hood latch 
adjustment. Adjust the hood latch if required. Refer to 
Section aa: 31, Hood Latch. 


REMOVAL AND INSTALLATION | 


Hood 


Removal and Installation 


F-150—F-350 and Bronco 
1. Remove the two link assembly bolts. 


2. Remove the hood hinge bolts. With an assistant, 
lift the hood off the hinges. 


3.. If the hood is to be replaced, transfer the hood 
- latch components and ornaments to the new hood. 


4, ° With the aid of an assistant, position the hood on 


the hinges and install the hinge bolts snug. 
5. Install link assembly to hood with two bolts. 


6. Adjust the hood for a proper fit by shifting the hood © 
_ on the hinges. mgnten the hinge bolts (Fig. 1). 
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HOOD LATCH 
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ROD HOOD 


BUMPER 
ASSEMBLY 
HOOD NUT AND 
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384930-S55M 

. TIGHTEN TO ASSEMBLY . 
.15-27 Nem HOOD 

(12-20 FT-LB) 16700 


FIG. 2 E-150—E-350 Hood Installation—Steel 


7. Adjust the hood latch for proper alignment. Refer 
to Section 44-31, Hood Latch. 


E-150-—-E-350 

Removal - 

1. Open the hood. Retain in the open position (Fig. 2). 
2. Cover the cowl area to prevent paint damage. 


3. Remove screws or nuts attaching each hood hinge 
to the hood and remove the hood from the vehicle. 


4. Remove the hood lock striker from the hood. 

Installation. 

1. Position the hood to the hood hinges and insta 
the attaching screws or nuts. 


2. Adjust the hood as outlined. Tighten the hoodia: 
hinge attaching screws or nuts. 


3. Install the hood lock striker on the hood and adjust 
‘the hood latch if required. 


NOTE: The fiberglass hood outside surface can be 
repaired if the damage is minor (scratches, dents). 
Normal fiberglass repair procedures should be followed. 
Refer to Section 46-51, Fiberglass Rear Roof. Under no 


circumstances should any repairs be made to the inside 


surface of the hood. 
Hood Hinge — 
F-150—F-350 and Bronco 
Refer to Fig. 1. 
Removal _ 


1. Open the hood. Retain in the open position with a 
suitable prop. 


2. Mark the locations of the dings. 


Hood and Hinges 
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SECTION C 
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3. Remove four screws attaching each hinge 
assembly to the hood and remove the hood from 
the vehicle. Do not allow the hood to slide down as 
damage to the cowl top may result. 


4. Remove the hinge attaching bolts and remove the 
hinge from the vehicle. 


~” Installation 


1. Position the new hinges to the vehicle and install 
- the attaching bolts snug. | 


2. Position the hood to the hinges and install the four 
attaching screws snug. 


3. Remove the prop supporting the hood in the « open 
position. 


4. Close the hood and adjust as eutined: 


_E-150—E-350 


Removal 


1. Open the hood: Retain in nen open position. 
2. Cover the cowl area to prevent paint damage. 


3. Remove hinge-to-body ataeuneds (Fig. 2) and 
remove hood. 


4. Remove hinge-to- hood attachments and remove 
the hinge. - . : 


ae Installation 


1. Position the ‘hinge. to the hood and install the 
attaching screws snug. 


2. Position the hinge to the body and install the 
attaching screws snug. 


3. Adjust the hood as outlined. Tighten the — 
attaching screws. 


4. Remove the protective cover and close the hood. 
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VEHICLE APPLICATION 
E-150-—E- 350, F- 150—F- 350 and Bronco. 


ADJUSTMENTS 


Hood Latch Adjustment 


F-150—F-350, E-150 Through E-350, and Bronco 


_ Before adjusting the hood latch, ensure the hood is 
properly aligned. Refer to Section 44- 21, Hood and 
Hinges. The hood latch can be moved from side to side 
and up and down to obtain. a snug hood fit (Figs. 
1 and 2). 


1. Loosen the hood latch attaching screws just 
_. enough He move ihe ain 


. HOOD: ASSEMBLY 
WELDED-16610 


HOOD LATCH 
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c HINGE 
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FIG..1 Hood Latch Adjustment—E-150—E-350 


57039-S36 | | } ee 

_ TIGHTEN TO § : | 
15-27 Nem 
(12-20 FT-LB) 





2. Move the latch until it is aligned with the hood latch. 
‘striker. Then, tighten the latch attaching screws. 


3. Check the hood latch to ensure it makes full 


engagement with the hood latch striker. If the hood 
latch does not make full engagement with the hood. . 
latch striker, loosen the hood latch attaching 
screws and reposition the latch to obtain full 
engagement. Then, tighten the attaching screws. 


4. Lubricate the latch handle pivot, catch pawls and — 
spring with Multi-Purpose Grease Spray D7AZ- 
19584-AA or equivalent. Check the functional: 
operation of the latch mechanism by opening and 
closing.the hood several times to ensure alignment 
is correct. Ensure lubricant has effectively worked | 

‘into the pivot points and bearing surfaces. 
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VIEW B 
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FIG. 2 Hood Latch Remote Control Cable and Lock—F-150—F-350 and Bronco 


| Hood Lateh=Remote Control Cable a r 2. Remove the hood latch attaching screws and 
| _ : * "remove the latch assembly (Figs. 1, 2 and 3). 
E-150 Through E-350, F-150—F-350, and Bronco | 
The remote control-operated hood latch is adjusted 3. Position the latch assembly and install the 


the same as the non-remote latch. attaching screws snug, but do not tighten. 
oe Sn ane ene ae owl 4.. Install the hood release cable, cable clip, hood 


: ‘latch cable plate and cable- plate screw. 
V i ATION .- oa | 
i aa bias 2 | 5. Adjust the latch assembly for positive engagement 


Hood Latch 2 OO | with the hood latch striker. Tighten the latch 
ae | es attaching. screws. | 
Removal and installation 


F-150—F-350, E-150 Through E-350, and BAncS 6. Lubricate the latch handle pivot, catch pawls and 


Mark location of hood latch prior to removal to aid in a oead: Nie ar eating ter ee 
positioning of new latch when installed. : ; 7 


operation of the latch mechanism by opening and 


1. . If so equipped, remove the hood latch cable plate _ Closing the hood several times to ensure alignment 
screw, the cable plate, cable clip and cable from . is correct. Ensure lubricant has effectively worked 


the hood latch (Figs. 2 and 3). — | _ + jnto the pivot points and bearing surfaces. 
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VEHICLE APPLICATION 
F-150—F-350 And Bronco. | 


REMOVAL AND INSTALLATION 


NOTE: Due to the conversion from single 90 degree 
Rod to double 90 degree Rod, it may be necessary to 
remove more parts than the instructions indicate. This 
action will allow more mene eekaynne of the Rod and 


“. ease the Removal Process. 


Tailgate Latch and Support Cable 
F-150—F-350 Pickup 
Removal and Installation 


1. Remove 10 retaining screws from tailgate inside 
panel access opening cover to tailgate assembly 
and remove. 


2. - Disconnect two tailgate latch release links from 
tailgate latch control assembly. 

3. Remove two screws retaining tailgate latch 
assembly to the panel assembly. Remove latch 
assembly (both sides) by sliding out the link. 

4. Remove link from latch assembly. 

5. Remove support cable from latch assembly by. 
removing screw retaining support cable to latch 
and remove cable. 

6. Prior to installation take out the slack in the links 


and latches by gently pulling the link to the center 
of the tailgate. Close plastic clip over the closest 
thread of the link. 


7. To install, reverse Steps 1 through 5. 


Handie and Control Assembly 


Removal and Instaliation 


1. Remove tailgate inside panel access opening 
cover. 


2. Disconnect two tailgate latch release links from 
tailgate latch control assembly. 


3. Remove two nut and washer assemblies retaining 
handle and control assembly to tailgate outside 
panel assembly and remove. handle and control 
assembly. 


4. Prior to installation take out the slack in the links 
and latches by gently pulling the link to the center 
of the tailgate. Close plastic clip over the closest 
thread of the link. 


ak woh 


5. To install; reverse Steps 1 through 3. 
Tailgate 

F-150—F-350 Pickup 

Removal and Installation 


Remove the tailgate support strap at the pillar T-head 
pivot. Lift off the tailgate at RH hinge; then pull off the 
LH hinge. If a new tailgate is being installed, transfer all 
mouldings, latches, hinges, brackets, links, clips and 
washers to the new tailgate. 


Bronco 


Removal 


1. Unlatch the tailgate handle (Fig. 2) and lower the 
tailgate. Disconnect the LH and RH cable 
assemblies at the tailgate (Fig. 3; View B). 


2. Disconnect the tailgate window motor wire at. the 
connector. Pull the lead wire from the tailgate body 
rail. 


a: Support the tailgate while it is in the up position 
and slightly open, and remove the torsion bar 
retainer from the body (Fig. 3, View B). 


4. Remove the three screw and washer assemblies 
that secure the LH and RH hinge assemblies (Fig. 
3, View B) to the body. 


5. Remove the tailgate from the vehicle. 


Installation 

1. Position the tailgate to the body and support. 
Secure the hinge assemblies to the tailgate. 
Attach the torsion bar retainer over the torsion bar. 
Connect the tailgate window motor wire. __ 
Secure the cable assemblies at the tailgate. 
Remove support and check tailgate operation. 


Tailgate Latch Release Handle and Lock 
Release Control Assemblies 


Bronco 


Removal 


1. Lower the tailgate and remove the inner access 
cover (Fig. 2). 


2. Remove two screws attaching the handle 
assembly to the tailgate (Fig. 2). 
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44-86-2 | Tailgate | 44-86-2 


a cars : : . 4 - . : 


3. Remove. the rod from the clip retaining the handle 
rod to the lock control. 


4. Remove the handle and rod assembly. 


5. Disconnect the latch release links and the latch 
~ control rod (Fig. 2, View A). : 


6. Disconnect the electrical connector from the 
interlock switch (Fig. 2, View A). 


7. Remove three screw and washer assemblies that 
retain the. lock control to the tailgate. 


- 8. Remove the lock control from ae tailgate. - 


Installation 


1. Position the lock control into the tailgate. Install 
three screw and washer assemblies and tighten to 
9-14 N-m (6-11 ft-lb). 


2. Connect the electrical connector. 


3. Position the latch control rod and install the clip. 
4. Position the latch release links and install the clips. 


5. Position handle and rod assembly to the tailgate. 
Connect the rod to the lock control and install clip. 


_6. Secure two screws retaining the handle aeeetny 


to the tailgate. 
7. Install the inner access. cover. 


Tailgate eecere ne 


Bronco . 


Removal and Installation i 
' Refer to Section 44-92, Tailgate Weatherstrip for 


| tailgate weatherstrip removal and installation 


pore 
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SUBJECT 4 * | PAGE SUBJECT oe. PAGE 


REMOVAL AND INSTALLATION | 7 _* "VEHICLE APPLICATION ‘ I. aicisuars eau meinen 44-92-1 


Tailgate Weatherstrip Assembly ........:... 44-921 





VEHICLE APPLICATION , = *, aoe ; 
. F 7-S43B /- a> 
All Models. | 3 Oe 7 WEATHERSTRIP 


REMOVAL AND INSTALLATION 


Tailgate Weatherstrip ne 


Removal 
1. Lower the tailgate. 


2. Remove the screws attaching the tailgate 
taal and meaersuP retainer to the body 

: ig. 1 

3. Remove weatherstrip and retainer from the’ body. 


Installation 


1. Position the weatherstinds to the body and install the 
upper attaching screws. 


2. Secure the right and left weatherstrip attaching 
- screws to the body sill and push the weatherstrip 
~onto the body pillar flange. | 


3. Position the lower weatherstrip retainer to the body . FIG. 1 Tallgate ge ee cece 
- and attach with eleven screws. | : 


. |. a1 I 1 <a _ . §5933-S2 
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VEHICLE APPLICATION 
All Models. 


CLEANING PROCEDURE 


Fabrics 


The following procedure is recommended for the 
removal of spots and stains encountered in service. It is 
important that proper cleaning techniques and cleaning 
agents be used to prevent the stain from setting, or 
alteration of the color and/or flame-resistant properties 
of the fabric. 


1. Remove excess staining material from fabric by 
scraping or wiping with a clean cloth (blot if stain is 
wet). 


2. Identify the staining material if possible. 


3. Clean the fabric as outlined in ine following 
Methods "A", "B", or ss Pair 


CAUTION: Test all cleaners in a small hidden area of 
the fabric prior to use. If fabric color or texture is 
adversely affected by a particular cleaner, do not 
use. 


METHOD "A" (SPOT CLEANING) Stains such as 
grease, oil, tar, water spots, crayon and lipstick. 


NOTE: Using other than recommended cleaners or 
procedures may adversely affect fabric flammability, 
appearance or durability. 


1. Spray stain with Ford Spot Lifter E2AZ-19526-A or 
equivalent from a distance of 203-254mm or (8-10 
inches) as directed on the instructions furnished 
with the can. ? 


2. Allow the Spot Lifter to dry completely, forming a 
white powder on the surface of the fabric. 


3. Brush and vacuum the white. powder from the 
surface of the fabric. 


4. If the soiled oe is not removed from the fabric, — 
repeat Steps 1, 2 and 3 as necessary. : 


CAUTION: Use care during application of the spot 
lifter to avoid contact with vinyl trim. : : 


METHOD ''B'"' (GENERAL CLEANING) Stains such as 
grease, oil, tar, adhesive, crayon and lipstick. 


1. If the stain is still visible after. performing spot 
cleaning procedure (Method ''A''), blot the soiled 
area with a clean cotton cloth saturated with Extra 
Strength Spot and Stain Remover B7A-19521-AA 
or equivalent. 
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Interior Trim—General Service 


45-01-2 


2. Rub in a circular motion while ‘continuously 
exposing clean portion of cloth. 


3. Gradually widen area of application onto cages of 
design, pleat, or. biscuit. 


4. Repeat Steps 1, 2 and 3 as necessary. 


5. Wipe cleaned area with clean, damp cloth to 
remove any residual cleaner. 


METHOD "GC" (GENERAL CLEANING) Stains such as 


’ dirt, _ dry soil, food, pop and coffee. 
Ve ; Apply | ‘Rosenthal'’ multi-purpose rug and 


upholstery cleaner with a clean brush or sponge as 


7 directed in the label instructions. - 
2. Rub in a circular motion until stain is removed. 


3. Gradually’ widen area of ‘application to edges of 


design, pleat, or biscuit. 
4. Repeat Steps 1, 2 and 3 as necessary. 


5. Rub cleaned area with a damp cloth to absorb 
residual cleaner. - : 


6. Allow to dry: at room temperature. . 


NOTE: Spot cleaning described in Method ''A"' will be 
sufficient on fabrics which are not excessively soiled. 
However, to maintain a uniform appearance of the seat 


material in the event of severe soil and stain, the entire 
seat or insert will have i be cleaned to prevent a ‘ring’ 
condition. 


Cleaning Simulated Woodgrain or Plastic 


Interior Trim | 
Clean soiled or stained surfaces with Multi-Purpose - 


Cleaner Concentrate B8A-19523-AA or equivalent, 


diluted in accordance with label instructions. Apply - 
cleaner with a soft cloth. Remove mild abrasions (key 
marks, etc.) on woodgrains surfaces with Ford Custom 
Silicone Gloss B7A-19530-A, Ford eustom Auto Wax 
B4A-19534-A, or, equivalent. 


Cleaning Leather or Vinyl Interior Trim 
Clean vinyl or leather interior.trim with Deluxe Leather 
and Vinyl Cleaner EOQAZ-19521-AA or equivalent by 
following instructions on the label. 
Cleaning Lap-Shoulder. Safety Belt Webbing - 
Clean the belt webbing with any mild soap solution 


_ recommended for cleaning upholstery or carpets; follow 


the instructions provided with the soap. 


CAUTION: Do not bleach or re-dye the webbing. 


Bleaching or dyeing the webbing can reduce both 
belt effectiveness and occupant safety. | 
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VEHICLE APPLICATION 
E- 150-E-350, c 150- Fe 350, ‘F-Super Duty: and Bronco.. 


REMOVAL AND INSTALLATION 
Door-Trim Panel 
- Bronco, F-150—F-350. and F- ake, Duty 


Removal 


1. Remove the screw(s) retaining the armrest area of 
the trim panel to the door inner panel (Figs. 1 and 
- 2). 


hm 


Remove the screw retaining the door inside handle 
and remove the handle (Fig. 3). Refer to Section 
44-06, Doors, Hinges, Checks and Weatherstrips. 


Remove the screw retaining the door window 
regulator handle and remove the. handle and 
washer, if so equipped (Fig. 3). oo 


Go & 


NOTE: On units with power‘windows, remove the 
power window switch housing (Fig. 4). Refer to 


Section 42-08, Power Windows.. 


Remove the door lock control, 
(Fig. 5). 


NOTE: On units with power door locks, remove the 
power door lock switch housing. ‘Refer to Section 
44-16, Power Door Locks. — 


Remove the switch housing for the power rear view 
outside mirror, if so equipped. Refer to Secllon 35- 
. 50, Mirrors—inside and. Outside. 


Using the Trim Pad Removing Tool from Rotunda 
Moulding/Trim Kit 107-00401 or equivalent, 
carefully pry the trim panel away from the door 
inner panel and remove the trim panel. 


aE 


on 


Or 


NOTE: At no time should the’trim panel be used to 


remove push pins from the inner panel holes. 


Installation 


1. Replace any bent danisces or missing push pins 


_ on.the door trim panel. Position the trim panel to 
the door inner panel, locating push pins in the 
countersunk holes. Firmly push the trim panel at 
the push pin locations to ‘seat each push pn into 
the holes in the door inner panel. = 


if so equipped =": 


2. Install the switch housing for the power rearview 
' Outside mirror, if so equipped. | 
3.  Instal the door lock control, if so equipped. 


NOTE: O: units with power door locks, install ‘power 
door lock switch housing. 


_4. Position door window regulator handle to door. and 


install retaining screw. 


NOTE: On units with: power windows, install power 


window. switch housing. - 
5. Install inside door handle and retaining screw. 


6. Position trim panel armrest area to door panel and 
install retaining SOWS2); 


E-1 50—E- 350 
Removal — 


1. Remove the armrest- retaining screws and remove 


the armrest from the door inner panel (Fig. 5). 


2. Remove the two nuts from the inside door handle 
and remove the ‘handle and trim cup.: Refer to 
Group 44. 


3. If the vehicle is s equipped with a stereo radio, 
remove four screws retaining the speaker grille and 
remove. the grille. 


4.. Remove the window regulator handle retaining 
- . SCrew. Remove: the handle and washer. 


5. Using the Trim Pad Removing Tool from Rotunda 
Moulding/Trim Kit 107-00401 or equivalent, 
carefully pry trim panel away from door inner pane | 
and remove trim panel. 


NOTE: At no time should the trim sare be used to. 
remove the push pins from the inner panel holes. 


Installation 

1. Replace any bent, damaged or missing push pins 
on the door trim panel. Position the trim panel to 
the door inner panel, locating the push pins in the 
countersunk holes. Firmly push. the trim panel at 


the push pin locations to seat each push pin into 
the holes in the door inner panel. 


2. Position the inside door handle and trim cup to the 
door and install the retaining nuts. | 
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R5234-2B 


FIG. 1 Bronce, F-150—F-350 and eupet Duty Truck Door Trim Panel Installation 


3. If the vehicle is equipped with stereo radio, position 3, Disengage . the, door trim panel push pins 


the speaker grille and install the retaining screws. individually from the attaching holes in the door. 
4. Position the window regulator handle and washer .___‘'nner panel using the Trim Pad Removing Tool 
. to the window regulator and install retaining screw. ‘ from Rotunda Moulding/Trim Kit 107- saan or 


| equivalent (Fig. 7). 
5. Install the armrest to the door inner Panel. | : | 
7 NOTE: At no time should the trim panel be used to | 
Sliding Door Trim Panel. . A _ pull the push pins from the inner panel holes. 


| E-150—E-350 Cargo Van _ oF | Installation 


Remove the sliding door trim panel retaining screws { 
and remove the panel (Fig. 6). Position replacement .'- Replace any bent, damaged 0 or missing push pins 


panel to door assembly and install retaining screws. _ on the trim panel. Position the trim panel to the 
door inner panel: Position the push pins in the 
E-150—E-350 and. Club ae a 3 _ countersunk holes. Firmly push the trim panel at 
| ; the push pin locations to seat each push pin into 

Removal | | ___ the holes in the door inner panel. a 
1 Carefuly ay te 2 Pee strap end aie off wine 2. - Position the pull strap onto the inner panel and 


_~* tighten the retaining - Screws. 
2. Remove the pull strap retaining screws and pull | 


strap. The pull strap screws remain. ‘attached to the 3. Snap the two end caps into the pull strap 
pull strap. —. assembly. 
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SCREW 
N800482-S2 PUSH PIN 
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FIG. 2 F-350 Crew Cab Rear Door Trim Panel Installation 


Side and Rear Door Trim Panel 
_ Refer to Figs. 8 and 9. 


E-150—E-350 Side Hinged Door Trim Panels _ 


Remove retaining screws and trim panel (Fig. 8). 
Replace any bent, damaged or missing trim clips on the 
panel. Position replacement trim panel to door 
assembly and install retaining screws. | 


E-150—E- pane -carge Van Hinged Door Panels— 
Rear 


Remove eeininG screws and panel from docs (Fig. 
9). Position replacement panel to door assembly and 
install retaining screws. 


-E-150—E-350 Cargo Vans and.Wagons Rear 
Door Trim Panels 


Removal 


Remove the door trim panel push pins individually 


from the inner door panel using the Trim Pad Removing 


Door Trim Panels 


45-03-3 


DOOR ARM 
REST CLIP 
24146 


REAR DOOR © 
TRIM PANEL 
27440 | 


PUSH PIN | 
N801925-C 


 R3773-2A 


Tool from Moulding/Trim Kit 107-00401 or herone . 
(Fig. 10). 7 


NOTE: At no time should the trim sane be used to pull | 


_the push pins from the inner panel holes. 


Installation 


Replace any bent, damaged or missing push pins on 
the panel. Position the trim panel to the door inner panel — 
and locate the push pins into the countersunk holes | 
(Fig. 10). Firmly push the trim panel at the push pin 
locations to seat each push pin into the holes in the 
door inner panel. 


E-150-—E-350 Super Vans Rear Door Trim Panels | 


_- Remove retaining screws and trim panel (Fig. 10). | 


iis sition replacement trim panel to door assembly and 
nstall petannlng screws. , 
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FIG. 3 Door Window Regulator and Inside Handle—F-Series, Bronco 
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FIG. 4 Power Window and Power Door Lock Switch—F-Series, Bronco 
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FIG. 5 E-150—E-350 Door Trim Panel Installation 
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FIG. 6 Sliding Cargo Door—Trim Panel—E-150—E-350 FIG. 7 Sliding Cargo Door—Trim Panel—E-150—E-350 
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FIG. 9 Cargo Van Hinged Door Panel—Rear 
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VEHICLE APPLICATION 


E-150 Through E-350, F- 150 ene F-350, F- Super 
Duty and Bronco. 


REMOVAL AND INSTALLATION | 
Since all interior trim panels are retained to the body 


panels with screws and/or metal strips, the removal and | 
installation procedures are obvious; as shown in the 


assembly illustrations. Trim panels and retainers are 
shown in Figs. 1 through 24. Access to some of these 
panels, however, requires prior removal of other parts. 


Applicable removal procedures are. outlined as Sows: | 


Quarter Trim Panel 
E-150—E-350 © 
Refer to Figs. 1 through 16. 


Before: removing the LH side trim panel, adjust the 


driver's seat forward. 


. Before removing the RH side trim panel, remove the 
right seat assembly from the vehicle. Refer to Group 41. 


Side Trim Panels 


Front Trim Panel, LH Side—Remove ‘the first Senenr 


seat and window garnish moulding. Refer to Group 41. 


- bench seats,- 


_ Right Trim Panel, RH side—Remove the two rear 
the spare tire, and we garnish. 
moulding. Refer to Group 41. : | 


Rear Trim Panel, LH side—Remove the two rear 
bench seats and window aan moulding: Refer to 
Group 41. 


- F-150—F-350 


Refer to Figs. 17, 18, 19 and 20 for removal and 


: installation of trim- panels. 


Bronco 
Refer to Figs. 20 through 24 for removal. and . 


installation of trim panels. 
~ NOTE: When. removing panels retained se eh pins 


use ‘the Trim Pad. Removing: Tool from Rotunda 
Moulding/Trim ‘Kit 107-00401 or equivalent to carefully. 
pry trim panel from inner panel. Replace any bent, — 


~ damaged or missing push pins. 
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FIG. 7 Trim Panels—E-150—E-350 
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FIG. 9 Trim Panels—E-150—E-350 Window Vans and Wagons—124-Inch W.B. 
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FIG. 11 Super Wagon (w/A/C) Trim Panels—E-150—E-350 (L.H. Side Shown) 
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FIG. 13 Quarter Trim Armrest—E-150—E-350 
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FIG. 20 F-150—F-350 Super Cab Body Trim Panels 
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FIG. 22: Bronco Body Side Trim Panel Support 
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FIG. 23 R.P.O. Body Side Trim Armrest and Ash Receptacle—Bronco 


_ DAVE GRAHAM INC. 2012 


ALL RIGHTS RESERVED 


45-11-20 | Interior Trim Panels | 45-11-20 










BODY SIDE 
OUTER PANEL 
ASSEMBLY 




















BODY SIDE 

TRIM PANEL’ 

31012 (RH) 
. 31013 (LH) . - 


SCREW 
381801-S2 
(14 REQ’D EACH SIDE) 


TO FRONT OF BODY 
(NOTE: DELETE THIS SCREW WHEN 
ER IS USED 
SCREW 

381801-S2 

(6 REQ’D 
EACH SIDE). ’ 






SCREW AND 
WASHER ASSEMBLY 
N801157-SW 


L.H. SIDE ONLY 


FRONT-SEAT BACK _ BODY SIDE TRIM 





; ~ , ASH RETAINER a PANEL OPENING COVER 
sic on. | AND RECEPTACLE ASSEMBLY | | 
N802900-S | | | 

(7 REQ’D EACH SIDE) say NOTE: ALIGN NOTCH IN PANEL BODY 
SIDE 7 | | SIDE TRIM WITH HOLE IN PANEL 
TRIM SCREW ASSEMBLY BODY SIDE OUTER 
PANEL 381801-S2 | | 
ASSEMBLY ss chyetie Pie 6 REQD 
31012 ASSEMBLY 
N802619-SW 
TO FRONT OF BODY — (2 REQ’D 
| | EACH SIDE) 


BODY SIDE TRIM 
PANEL OPENING COVER 9 ot 
BODY SIDE TRIM 

USED ONLY WHEN SPARE * PANEL-31012 
TIRE IS MOUNTED OUTSIDE | BODY SIDE — 
- OF VEHICLE OUTER PANEL 


SECTION A ASSEMBLY 


R3896-2C 


FIG. 24 Body Side Trim Panels—Bronco 
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VEHICLE A APPLICATION - 
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| REMOVAL AND ) INSTALLATION 


~ The installation of. ‘the plastic ana steel interior. 
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FIG. 2 Left Side Interior Mouldings—138 Inch W.B. Similar—E-150—E-350 
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FIG. 3 Right Side Interior Mouldings—138 Inch W.B.—E-150—E-350 
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FIG. 10 Roof Side Moulding—F-350 Crew Cab 
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Spot Cleaning Stains 


SECTION 45-26 Carpets and Floor Mats — 


PAGE 


" SUBJECT mes 
“ REMOVAL AND INSTALLATION ——s© 
Floor Carpet/Mat ....... ccc ccc ennenncnees 45-26-1 


VEHICLE APPLICATION 


45-26-1 





VEHICLE APPLICATION = 
_E-150—E-350, F-150—F-350, F-Super Duty and 


_ Bronco. 


REMOVAL AND INSTALLATION. 
Floor Carpet/Mat | : 
Removal o 


E-150—E-350, F:150—F-350, F-Super Duty and 
Bronco | = 7 


1. . Remove the seat(s). Refer to Section 41-01, Front 


Seats. * | 
2. Grasp the carpet or mat surrounding edge beneath 
: the convoluted floor shifter boot.and pull it outward 
_. and upward away from the boot (Fig. 1). 
3. 


“Console Assembly. — 


Remove the floor console. Refer to Section 45-31, - 


' 4.. Remove the screws retaining the RH and LH cowl 
. Side trim panels (Fig. 2). | OO 
5. Remove all carpet or mat retaining screws (Figs. 3 
_ ~ through’7). >. a 
- 6.. Remove the screws retaining the RH and LH door 
___ sill'scuff plates and remove the scuff plates (Figs. 8 
and 9). Remove cowl: side ‘trim panels. 
7. Remove the carpet or mat. = 
_. Installation 
* 1. Using the old carpet as a template, cut the hole for 
the ‘shifter, if required. a | 
2. Position carpet or mat’to vehicle (Figs. 3 through - 
3. Position cowl side trim panels (RH and’ LH) and 
install screws to secure (Fig. 2). . 
4. Position RH and LH door sill scuff plates to vehicle. 
Install screws to secure (Figs. 8 and 9). | 
So. 


Install all carpet or mat retaining screws. 


OPENING FOR - 
4x4 SHIFTER - 


FIG. 1 Floor Carpet Center Retainers—F-150—F-350, F-Super Duty and Bronco. | 


: USE OLD CARPET AS A 
TEMPLATE - 
FOR ONE OR MORE OPENINGS. 


CARPETOR 
MAT ASSEMBLY 


CARPET OR 
MAT ASSEMBLY 


SECTION A ASSEMBLED 
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Carpets. and Floor Mats 


45-26-2 


‘ 3 eee: . i > 


6. Install the console. Refer to Section .45-31, 
_ Console Assembly. oo 

7. ‘Install carpet or mat under floor shifter boot (Fig. 1, 
~ View A). : 4 | 


8. Install the seats. Refer to Section 41-01, Front . 


_ seats. - + 0 |. 
Floor Carpet/Mat 


Removal and Installation —— 


E-150—E-350 
1. Remove the seat(s). Refer to Section 41-01, Front 


Seats. 


2. Remove the floor shifter carpet retainer (Fig. .10). 


Repeat E-150—E-350, F-150—F-350 and Bronco 
Removal Steps 4 through 7 (Figs. 11 through 19). 


4. To install, reverse Steps 1; 2.and 3. 


INSULATOR 







COWL SIDE . 
TRIM PANEL | 
02344 


~-—— 


a ee 


es PUSH PIN 

FF ‘ N802734-SW 
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N802900-S__. 


(LH SIDE). 


PUSH PIN 
N802900-S 


COWL SIDE 
TRIM PANEL 
02344 


VIEW C SHOWN 
VIEWS A, B AND D TYPICAL 


FIG. 2 Cowl Side Trim Panels—F-150—F-350, F-Super Duty and Bronco 


. COWL SIDE . 
TRIM PANEL 


CLEANING AND INSPECTION 


The following procedure is recommended for the - 
removal of spots and stains encountered in service. It is 
important that proper cleaning techniques and cleaning 
agents be used to prevent the stain setting of affecting 


the color and/or flame resistant properties of the fabric. 


1. Remove excess staining material from fabric by: 
scraping or wiping with a clean cloth. | 


2. Identify the staining material if possible. . 
3. Clean the fabric as outlined in the following Steps. 


Spot Cleaning Stains 


Grease, Oil, Tar, Water Spots, Crayon and 
Lipstick i. | | | 


1. Spray stain with Spot Lifter C9AZ-19526-A or 
equivalent from a distance of 204-254 N-m (8-10 
inches) as directed per the instructions furnished 
with the can. : 


Allow the Spot Lifter to dry completely forming a 
white powder on ‘the surface of the fabric. - 


~ INSULATOR 
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ty Lal 
RETAINER lee 
02354 Lk 3 
a -f° rg Oy na 
| v7) . = 


02344 


PUSH PIN 
N802734-SW. 


RETAINER 


(2 REQ’D RH SIDE 02354 


ONLY) 


BEFORE INSTALLATION OF INSULATOR 
VIEW IN CIRCLE E | 


R5317-2A 
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3. Brush and vacuum the white powder, from .the 
7 surface of the fabric. > “ 


4. If the soiled spot is not removed from the fabric, 


repeat Steps 1, 2 and 3 as necessary. 
General Stain Cleaning — | 
Grease, Oil, Tar, Adhesive, Crayon and Lipstick 
14. If the stain is still visible after the spot cleaning 


procedure, blot the soiled area with a clean cotton 
cloth saturated with the Extra Strength Spot and 


Stain Remover (Part No. B7A-19521-AA). or. 


equivalent. 


2. Rub in a circular motion while continuously 


exposing clean portion of cloth. 


3. Gradually widen area of application onto edges of 
- design, pleat, or biscuit. . oe 


4. Repeat Steps No. 1, 2 and 3 as necessary. | 


Wipe: cleaned area with clean damp cloth -to 
remove any residual cleaner. | _ cs 





MAT ASSEMBLY 


HIGHSERIES > 


‘MAT ASSEMBLY 
ee 13000 


FIG. 3 Floor Mats—F-150—F-350 Regular Cab 


Carpets and Floor Mats 






45-26-3_ 


Dirt, Dry Soil, Food, Pop and Coffee 


1. Apply Rosenthal's-8 to 1 Shampoo, or Bissell's 


Upholstery Shampoo for Home and Auto, or an- 


equivalent with a clean brush or sponge as: - 


directed on the instructions furnished with the — 
_ container. : . 


2. Rub in a circular manner until ‘stain is removed. 


3. Gradually widen area of application to edges of : | 
‘design, pleat, or biscuit. ir me ar ae as 


4. Repeat Steps 1, 2 and 3 as necessary. 


5. Rub cleaned area with a damp cloth to absorb — 
_ residual cleaner. so 4 


6." Allow to dry at room, temperature. 


NOTE: Spot cleaning as described under Spot 
Cleaning Stains above will be sufficient on fabrics which - 


are not excessively soiled. However, to maintain a — 


uniform appearance of the seat material in the event of 
severe soil and stain, the entire seat or insert will have 
to be cleaned to prevent a ''ring’’ condition. 


“It is advisable.to clean all fabric material immediately. 
upon detection of soilage. : 


_. MAT ASSEMBLY 


_ * R3760-2B 
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FIG. 4 Floor Carpet—F-150—F-350 Regular Cab | 
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FIG. 6 Floor Mat and Carpet—F-350 Crew Cab 
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FIG. 7 Floor Mat and Carpet—Bronco : 3 
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FIG. 8 Door Scuff Plates—F-150—F-350 and Bronco 
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FIG. 9 Tailgate Scuff Plate—Bronco 
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FIG. 10 Floor Carpet Center Retainers—E-150—E-350: 
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FIG. 12 Front Floor Carpets—E-150—E-350 





45-26-10 





FRONT RH CARPET 
‘ ASSEMBLY-13000 


SCREW 
389419-S39B 


RUNNING: SCREW _ 
RUNNING = aga 
BOARD 389419-S39B 


RUNNING 


ADHESIVE 
ESB-M2G149-A OR 
 ESB-M2G55-8 © 

____ SECTION A 
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FRONT RH MAT 
_ASSEMBLY-13000 





R2837-2C 


FIG. 13 Front Floor Mats—E-150—E-350. 


REAR FLOOR FRONT FLOOR 
MAT ASSEMBLY MAT ASSEMBLY 
13046 | . 

FRONT FLOOR 
MAT. ASSEMBLY 


AUXILIARY 
MAT. ASSEMBLY 
13042 


REAR FLOOR f AUXILIARY FLOOR 
MAT ASSEMBLY % | MAT ASSEMBLY 
| 13046" ; 13042 





R3910-2C | 


FIG. 14 Rear Floor Mats—E-150—E-350—Vans Only—124-Inch W.B. 
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45-26-12. eee | Carpets and Floor Mats _ oe | — 45-26-12 












"AUXILIARY LH. CARPET 
ADHESIVE ESB M2G55-B ASSEMBLY --13049 
OR EQUIVALENT | 


: FRONT L.H. CARPET ASSEMBLY --13001 
FUEL FILLER HOUSING i 
SHIELD 278C40 - 





ADHESIVE 
ESB-M2G55-8 


v 











CARPET 


AUXILIARY R.H. CARPET ASSEMBLY -- 13048 
; ASSEMBLY - 13049 


, REAR CARPET ASSEMBLY - 13046 REAR CARPET 


ASSEMBLY — 13046 





R2839-2C 


FIG. 15 Rear Floor Carpets—E-150—E-350—124-Inch W.B. 


REAR FLOOR 
MAT ASSEMBLY 
13046 : , 
FRONT FLOOR 


: : MAT ASSEMBLY 
AUXILIARY FLOOR 


MAT-13042 


FRONT FLOOR 
MAT ASSEMBLY 


REAR FLOOR _ , : AUXILIARY FLOOR 


MAT ASSEMBLY — | MAT-13042 
13046 , 


R3911-2B 





FIG. 16 Rear Floor Mats—E-150—E-350—Vans Only—138-Inch W.B. 
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ADHESIVE--ESB-M2G55-B 
. OR EQUIVALENT 
FUEL FILLER HOUSING 


SHIELD —278C40 


ADHESIVE: | 
__-. ESB-M2G55-B 


AUXILIARY | 


ASSEMBLY — 13049 


” AUXILIARY R.H. CARPET eet eee ane 
REAR CARPET ASSEMBLY —13048 ASSEMBLY-13049 ee 
ASSEMBLY -— 13046 : , f 
| VIEW A | 
WITH R.P.O. AUXILIARY FUEL TANK 





ek oe FRONT FLOOR 
AUXILIARY FLOOR , : MAT ASSEMBLY 
_MAT-13042 ; : 


FRONT FLOOR 
MAT ASSEMBLY 


REAR FLOOR 
. MAT ASSEMBLY 


13046 
“REAR FLOOR - AUXILIARY FLOOR 
MAT ASSEMBLY ; .  MAT-13042 


13046 





FIG. 18 Rear Floor Mats—E-150—E-350 Super Vans 
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AUXILIARY L.H. CARPET - | | . . ae FRONT L.H. CARPET 
ASSEMBLY - 13049 , | ASSEMBLY —13001 


AOHES!V E—ESB-M2G55-8 
OR EQUIVALENT 


FRONT R.H. CARPET 
" ASSEMBLY - 13000 


; (|. FUEL FILLER | 
HOUSING SHIELD—278C40 


CARPET 
ASSEMBLY 
13089 


AUXILIARY R.H. CARPET cS en ne 
ASSEMBLY —13048 + | ey 


we CARPET 
ASSEMBLY 


~ : 

Oe BieF wes e. 
ekg a 
eee re 3 


pe | oo CARPET ASSEMBLY ~ a ose a 
FUEL FILLER HOUSING Z | 19046 ee ne 046 
SHIELO—278C40 : : ooh | 


.4 


WITH R.P.0.AUXILIARY FUEL TANK 
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SECTION 45-31 Console Assembly 


SUBJECT i nn. PAGE SUBJECT | | PAGE 





REMOVAL AND INSTALLATION ..... ve ceceees 45-31-1 VEHICLE APPLICATION ................-005- 45-31-1 
VEHICLE APPLICATION | | 2. Remove the console. 
All F-150—F-350 (Super Cab) And Bronco. | 

7 Snes _ Installation 
REMOVAL AND INSTALLATION | | = 
Removal —T/. , ee ~. . 1." Position console to floor of vehicle. (Fig. 1). 
1. Remove the bolts from the base of the console’ | | 


panel (Fig. 1). | — 7 2 ee Secure with bolts. 






| SCREW AND WASHER: | SCREW AND WASHER 
_-— ASSEMBLY-N804421-S36 ASSEMBLY.N804471-S36 
- "ANDO FLATWASHER AND FLAT WASHER 7 = 


~ Xe CONSOLE 


| | 4a ff SITU EIT (7 J). ma 
CONSOLE ASSEMBLY-045A06 aN “a V4 


CARPET 
ASSEMBLY 


ASSEMBLED 
SECTION A 


LATCH. ASSEMBLY 
06004 


FIG. 1 Console Assembly—Removal and Installation 
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Headlining 45-41-1 

SUBJECT PAGE SUBJECT PAGE 
REMOVAL AND INSTALLATION REMOVAL AND INSTALLATION (Conk d) 

Cut and Score Headlining ................. 45-41-2 Front Hard Headlining ............. weeeces 45-41-1 

‘ Bronco ........ fe eer Te er 45-41-2 B-150=-6-350) 265d Senne tetewegsaagewn ee 45-41-1 

F= 190-2350 oa oacioais wd Bake sees ee seen 45-41-2 Full Length Hard Headlining ............... 45-41-1 

Cut and Sew Headlining ................ -- 45-41-1 190-6390! ccc ciiges became oe aernwonaly 45-41-1 

E-150--E-350. tvinee cd ied eeewssed ies 45-41-1 1-1 


VEHICLE APPLICATION ..................... 45-41- 





VEHICLE APPLICATION 
E-150—E-350, F-150—F-350, F-Super Duty and 
Bronco. 


REMOVAL AND INSTALLATION 
Front Hard Headlining 
_E-150—E-350 

Removal _ 


1. Remove the sun visor retaining screws and center 
retainer clip remove the sun visors (Fig. 1). 


2. Remove side garnish moulding, if so equipped. 
Refer to Section 45-16, Mouldings. 

3.’ Remove front dome lamp. Refer to Section 32-61, 
Interior Lamps. 

4. Remove the six retaining screws from the rear of 
the trim panel. 

5. . Remove the centerline. retaining screw ) (Fig. 2). 

6. Slide the trim panel rearward out of the windshield 
header petaining strip, ne 2, View C). 

installation 


1. Slide the trim panel forward into. the windehiald 
header retaining strip (Fig. 2, View OC). 


2. Install the centerline retaining screw (Fig. 2). 


3. Install the six retaining screws at the fear of the 
trim panel. — 


4. Install the front dome lamp. Refer to Section 32-61, 
Interior Lamps. 


5. Install the side garnish mouldings, if SO equipped. 
6. Install the sun visors (Fig: 1). 


Full Length Hard Headlining 
E-150—E-350 
Removal 


1. Remove all nani mouldings from the perimeter 
of the headliner (Figs. 3 and 4). Refer to cage 
45-16, Mouldings. 


2. Remove the front and rear dome. ee Refer to 
Section 32-61, Interior Lamps. | 


3. Remove the metal end caps from the plastic trim 
panel retainers. Unsnap the plastic trim panel 
retainers from the metal supports. 


4. Remove trim panel retaining screw located on the 
. centerline of the vehicle (Fig. 2). 


Bow each trim panel section downward at the 
center ofthe vehicle and remove the trim panel 
from the retainers. 


Installation 


1. . Position the trim panel to the retainers by Sowing 
the trim panel. 


2. Install the trim panel retaining screw located on the 
centerline of the vehicle (Fig. 2). 


3. Snap the plastic trim panel retainers to the metal 
supports. Install the metal end me to the plastic | 
trim panel retainers. 


4. Install the front and rear dome aed Refer to 
Section 32-61, Interior Lamps. 


5. Install all garnish mouldings to the perimeter of the | 
- headliner (Fig. 3). Refer to Section 45-16, 
Mouldings. 


Cut and Sew Headlining 
E- 150—E- 350 


Removal 
1. Remove sun visor(s) (Fig. 4). 


2. Remove windshield garnish and all side mouldings 
from headlining. Refer to Section 45-16, 
Mouldings. 


3. Unhook headlining from retainer tabs (Figs. 5, 6° 
and 7). 


4. Remove front and rear dome lamps. Refer to 
Section 32-61, Interior Lamps. 


5. Pull headlining loose from all cemented areas. 


6. .Disengage all support rods from holes in LH and 
RH roof rails (Figs. 8 and 9Q). 


7. Remove headlining from center Panag clips and 
remove from vehicle. 


Installation 


1. Unpackage the new headlining and lay it out on a 
flat surface. 


2. Trim the listings (or ''pockets'') on the new 
headlining to the approximate length of those on 
the old one. Remove the support rods from the old 
headlining. Install them in the same relative rod 
listings of the new headlining. 
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45-41-2 


ENGINE STARTING 
__ INSTRUCTION DECAL 


. iL ae car e ee ae 
oi , | 
aes 


SCREW 
N610021-S9 VISOR ASSEMBLY . 


- 04100 


INERTIA SWITCH 


VISOR ASSEMBLY 


OVERDRIVE TRANSMISSION 
VISOR DECAL 


FIG. 1 Sun Visors—E-150—E-350 


‘Roof headlining support rods are color coded 
at each end. When ordering new rods, be sure 
to note the color at each end of the rod. 


Position the headlining in the vehicle. 


4. Insert support rods into holes in RH and LH roof 
rails (Figs. 8 and 9). | 


5. Snap headlining into center retaining clips. 


6. Starting from center to outboard side, stretch 
headlining to back roof line and hook headlining on 
retainer. 


7. Repeat Step 6, areiching to the sides. 

8. Cement the headlining at points marked (Fig. 5). 
9. Trim excess material. 

10. Install windshield garnish and all side mouldings. 
11. Install the sun visor(s) (Fig. 1). 

' 12. Install front and rear dome lamps. 


Nad 


Cut and Score Headlining 
Bronco 


Removal © 7 | 
1. Remove the three screws retaining each sun visor 


to the roof and remove the sun visors (Fig. 10). . 


2. Remove the screws retaining the garnish 
mouldings and remove the mouldings. 


3. Remove the two drive pins retaining the headliner © 


‘to the roof structure. Remove the headliner (Fig. 
11). | 


installation 


1. Position the headliner to the roof and install two 
_ drive pins to retain the headliner. 


Headlining 


Ss OU 


45-41-2 


-ADHESIVE 
55928-S9- : 


_ VANITY MIRROR 
ASSEMBLY-17A679 





~ R3897-2B 


2. Position garnish mouldings and’ install retaining 


SCrews. 
3. Position sun visors to headliner and install retaining 
SCreWS. _ 
F-150—F-350 
Removal 
1. Remove both sun visors and retainer. clips. 
(Fig. 10). 


2. Remove the windshield upper garnish moulding. 
Refer to Section 45-16, Mouldings. 


3. Remove the roof side inner front Se (Figs. 
12, .13 and 14). 


Loosen the windshield | side mouldings. 
Remove the rear window upper moulding. 
Loosen the: pillar moulding on. both sides. 
Remove the dome lamp lens. 


Remove the dome lamp assembly. -Refer to 
Section 32-61, Interior Lamps. — 


~g. Remove the roof trim panel. 


Installation 


1. Preshape new headliner along score marks to 
approximately same shape as old headliner. 


2. Position the headliner to roof. | 
3. Install the dome lamp assembly. Refer to Section 


32-61, Interior Lamps. 


+ 4. Install the visors. . ey 
5. Install the garnish and tighten mouldings (Figs. 12, 


13 and i, 
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SCREW TRIM RETAINER SCREW | en. ay ee 
‘RETAINER ANEL © TRIM PANEL 


TRIM. . 
o i PANEL ba 
| VIEW B vA SCREW ; 
e PIN. 














Jorn 


pe 


PIN 


soe ; CAP , 
a 138’ WHEELBASE SHOWN 
TRIM PANEL | ; ne - 1246’ WHEELBASE SIMILAR Si BaNeL 
51944 . . 


51940 








PIN 
387420-S 


RETAINER 
52118 


TRIM PANEL 


TRIM PANEL 51942 


51950 
CAP . 
52126 


SCREW 
381801-S9 






RETAINER 
50966 


REAR EDGE COVER 
ASSEMBLY-—519898 
OR 51914 : se 


CENTER REAR EDGE 
COVER ASSEMBLY 
519898 


FRONT EDGE COVER 
ASSEMBLY ~51920 


VIEW D 


TYPICAL - Fi SSS a 

D——/ 

SK = ‘FRONT EDGE COVER 

L/ , . ASSEMBLY-51920 VIEW A 

<// : TYPICAL 

ie Z ‘ 7 CENTER EDGE COVER | 

, ASSEMBLY-51912 : 
VIEW O e<sS : 2 = 

a7- SS FRONT EDGE COVER 


- AY 
S CENTER EDGE COVER 
a <1 ae 
S23 ASSEMBLY—51912 a 
< | 


REAR EDGE COVER 
ASSEMBLY—519A22 








REAR EOGE COVER 
ASSEMBLY—51914 


124.0 WHEELBASE FRONT EDGE COVER 
ASSEMBL Y~—51920 


SIDE REAR EDGE 
COVER ASSEMBLY 
519714 


CENTER REAR 
EDGE COVER 







ASSEMBLY 
519898 
FRONT EDGE COVER i 
CENTER ASSEMBLY—519 
J EDGE COVER a8 
AS ASSEMBLY REAR RAIL EDGE COVER | 138.0 WHEELBASE 
<A $1912, ASSEMBLY~—519A22 
CENTER REAR EDGE 
REAR EDGE COVER Rte eee 
ASSEMBLY—519A22 
138.0 WHEELBASE R2S27-2E 


FIG. 2 Roof Trim Panels—E-150—E-350—124 inch and 138 inch Wheel Base Shown—Others Typical 
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45-41-4 a = 5 Headlining 4544-4 





; : MOULDING--517B94 
(a) SCREW-—379183-S9 . 
‘ ‘ ——<———— ‘ 
/\ on & —— : af 


———_—_—— ———— See : ‘eo _(REF.) MOULDING - ROOF 
———— SSS 10 | - TRIM PANEL REAR 


SCREW-380911-S9 
(4 REQ’D) FOR 124” W.B. 
(5 REQ’D) FOR 138” W.B. 


TOFRONT 5 MOULDING-51772 
OF BODY . ; 


< —_. 


SCREW 
380911-S9 


fe 7 MOULDING 


t é 
WITH HARD ROOF TRIM PANEL _ - _ -§1772 
- 138" SHOWN 124” TYPICAL : ; . _ R2528-2C 


ROOF TRIM REAR ROOF TRIM PANEL + ROOF TRIM REAR ; . eee 
CORNER MOULDING SIDE MOULDING _ - CORNER MOULDING | ase MOULDING. 
517B95 51773, MOULDING 517895 ROOF TRIM PANEL 51773. 
SCREW ASSEMBLY ~~ SCREW _ SIDE MOULDING 
(16 REQ’D) < : | | 


1 (42 REQ’D) FOR 124” ae 
| : MOULDING 
| . (14 REQ’D) FOR 138 leh eentery 


ROOF TRIM PANEL . ROOF TRIM PANEL 
aaa | - | (REAR MOULDINGS) 
| TO FRONT OF BODY ity, 517CO04 . | TO FRONT OF BODY ap, 


WITH HARD ROOF TRIM PANEL 


ROOF TRIM REAR . 
CORNER MOULDING 
517B94 


ROOF TRIM PANEL |! 
SIDE MOULDING 7j| | 
51772 {| a MOULDING - ROOF 


ROOF TRIM PANEL TRIM PANEL REAR 


SIDE MOULDING 3 ee th 
. 51772 7 pe = 
| x 2 | ee 7 BODY 
-380911-S9 ~ = 


VIEW A ; Sz - WITH. HARD ROOF TRIM PANEL R2955-2C - 





FIG. 4 Interior Roof Trim Panels—Captain's Chateau Package-E-150—E-350 


wn 
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45-41-5 


EDGE FOLD 


wae oe 
SECTION A a 


“ADHESIVE ge 


HEADLINING 


SECTION A 


RETAINER 
“50982 


RETAINER 
52149 RETAINER 


-RETAINER 
50926 RETAINER 
51802-8 


-@@R TO FRONT OF BODY 


“Headlining 


HEADLINING-51916 


ALL REGULAR WINDOW VAN 
_ AND REGULAR WAGON SHOWN 
ALL SUPER WINDOW VAN AND 
SUPER WAGONS TYPICAL 


RETAINER 


HEADLINING 


SECTION 8B 


——) 


ALL WINDOW VANS 
AND ALL WAGONS 


R.H. SIDE 


RETAINER 
51802-A 


FIG. 6 R.P.O. Headlining Retainers—E-150—E-350 Sliding Door 


o 


(Jf 


“ADHESIVE | 
ESB-M2G149-A 
OR 
ESB-M2G55-A 


HEADLINING 


SECTION C’ 


esa RETAINER 


52136-7. 


| 
! geet 
TO FRONT OF BODY Sp 


RETAINER 


SCREW-383352-S8 
(20 REQUIRED) 
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4541-6 0  Headlining 5 


ORE Yee van 
.. RETAINER/ 
“ - §0926— 


REGULAR WAGON SHOWN | °° x0. crowtor si 
.- - SUPER WAGON TYPICAL) | | 


LH. SIDE 


| SCREW: 383352-S8 * 
(7 REQUIRED) 


_” RETAINER ee 
52136 _ Eade 
4 : / RETAINER 
81802 
QE 10 FRONT OF BODY i) 





Pe ek ee ot. ys BLACK BLUE BLACKPLAIN ~~ BLACKGREY. * BLACK PINK 
" BLACK RED BLACK WHITE a . Te Pa gS ‘ 


Ss ue 5 BLACK ORANGE 
ee 


o 


fee’ 


<r 


“SUPPORT | 
oo  SUPRORT 


ome 





“RETAINER . SUPPORT’. supPoRT . |. ~~. SUPPORT” 
| BLACK BROWN, 


QM TOFRONTOFBODV 


Ken ee aie 





" . 2959-2C° 


FIG. 8 R.P.O. Headlining Supports—E-150—E-350 138 Inch W.B.- 
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45-41-7 ~ Headlining 


45-41-7 





8LACK WHITE BLACK PLAIN 


’ BLACK BLUE BLACK BROWN 


BLACK RED BLACK GREY 


VIEW B 


Cee 


+ 
| yt 

| SUPPORT | | . 
ee ee . 
TF . a 


SUPPORT 


es TO FRONT OF BODY 


CLIP--51026 


7 Se HEADLINING - 


SUPPORT 
VIEWA 


t 


~”. visoR ASSEMBLY 
1504100-B 


PASSENGER SIDE 


BASE LIGHT TRUCK 
AND BRONCO 


VISOR. ASSEMBLY 
1504100-1-A 


CLIP-BASE 

5804132-A: 

-OPTIONAL 

1104132-A 

(1 REQ’D EACH 
SIDE) _ 


SCREW 
N610021-S9 


VISOR 
ASSEMBLY 
1504100-1-A 


RH SIDE SHOWN 
LH SIDE TYPICAL 





FIG. 10 Sun Visors—F-150—F-350 and Bronco 


BLACK BLACK 


BLACK PINK 


BLACK YELLOW 


BLACK ORANGE 


VISOR ASSEMBLY 
1504100-D 

{1 REQ’D RH ONLY) 
CONVENIENCE GROUP 


SCREW 
N610021-S9 
(3 REQ’D EACH SIDE) 


R5292-2A 
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- 45-41-8 | cae oe | 2. Se _ Headlining | | | | 45-41-8 
HEADLINING = DRIVE PIN 
-ASSEMBLY-51944 oe ad 384051-S 


ORIVE PIN 
384051-S 


MOULDING. > | eo 
ASSEMBLY ——y Y 


' MOULDING 


MOULDING 
TRIM PANEL 


HEADLINING 


HEADLINING ASSEMBLY-51944 


ASSEMBLY-51944 


| HEADLINING . | —— ae 
a ABLY.6 1044: . MOULDING a ae : : 
MOULDING aaa MOULDING | asseMBLY nn 384051-S 


VIEW A | - | a VIEW C 


ROOF TRIM | | 
Qa TO FRONT OF BODY . | oP . 51944 VISOR ARM 
| aS | a 7 AND BRACKET 





VIEW B 


FIG. 12 Roof Headlining Assembly—F-150—F-350 and F-Super Duty 
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45-41-9 2 - Headlining 45-41-9 


. PUSH PIN 
384051-S 


MOULDING > 
ASSEMBLY ata 


' SECTION C 


~ MOULDING - : 
MOULDING 


MOULDING 
TRIM PANEL. 
qak 


TO FRONT OF BODY 


ROOF PANEL ROOF PANEL ROOF PANEL ROOF PANEL 


TRIM PANEL 
51944 


| | MOULDING PANEL-51944 
MOULDING _ MOULDING ASSEMBLY | PIN 

: - 384051-S 

| SECTION A_ : SECTION B SECTION C | VIEW D 


R2530-2E 


eee, 


rmmetcne 
ee A 


PUSH PIN 

383927-S 
PUSH PIN 
383927-S 


PUSH PIN 


383927-S —-_ TO FRONT = es oes VIEW A 
OF BODY 
R3767-2A 





FIG. 14 Roof Trim Panel Installation—F-350 Crew Cab 
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SECTION 45-61 Instrument Panel and Pad 








SUBJECT - PAGE SUBJECT _. * PAGE 
REMOVAL AND INSTALLATION © » | | - VEHICLE APPLICATION eee ‘Geewctwcsesee c 45-61-1 
E-150—E-350 and Club Wagon ........ oe | 45-61- 1 
Instrument Panel ............... 0c cee eeeee 45-61-1 
VEHICLE APPLICATION 4 5. Remove three screws at bottom of RH finish panel 
| and two screws at top of panel, over radio. Pull 
E-150—E-350, F- 150—F-350, F-Super Duty. and rearward to disengage friction clips (Fig. 3). 
Bronco. 6. Disconnect cigar lighter wiring, if SO equipped. 
REMOVAL AND INSTALLATION = = ——s7._—« Remove radio, if so equipped. 
a ae 8. Remove A/C register grille” from RH end of 
E-150—E-350 and Club. Wagon instrument panel pad. 5 
oe 9. Reach under panel through openings : made by 
Instrument Panel Pad - removal of panels and remove eleven pad 


attaching nuts (Fig. 4). Remove pad. : 


| : a, NOTE:. To remove the RH nuts it is necessary to 
1. Remove the battery ground cable. - approach from the underside of ‘the instrument panel 
with an extension tool. — 


Removal 


2. Remove headlamp switch bezel, knob and shaft 
assembly. installation | 


3. Remove two screws at bottom of LH finish panel 1. Position instrument panel pad in place. Install 
and pull rearward to disengage friction cups (Fig. _ ee nuts and tighten to 2.03-3.39-N: m (18-30 
1). Disconnect wiring connectors and remove /“vin-lb) 
pale. 2. Install A/C grille vents. 


4. Remove four screws at bottom of instrument Install radio, if so equipped. 


cluster finish panel and three screws at top of 4. Position RH finish panel in place, connect cigar 


panel. Pull rearward and disconnect cluster wiring lighter wiring and install two upper screws and 
connectors, speedometer and remove instrument three lower screws. 


eMsiet (Fig. 2). 


ad 


5. Connect wiring connectors and speedometer cable 
| a 82 to instrument cluster and position instrument 
WIPER | Cluster in place, Install three top retaining screws 


— SWITCH — SCREW ) i and four bottom retaining SCrews. 


5 EC) (K 17A553 _55923-S9 | 
aS (2 REQ’D) 6. Connect wiring connectors to LH finish panel.. 


Position. panel in place, and install two bottom 
retaining screws. — 


7. Install headlamp switch bezel, knob and shaft 
assembly. : : _ 


8. Connect battery ground cable. 


HEADLIGHT 
SWITCH-11654 


KNOB Instrument Panel 


18519 
Removal : 
FRICTION CLIP ~ | BEZEL 1. Disconnect battery ground cable.. 


LOCATION T1A656 


2. Remove steering wheel. Refer to Section 13-06, 
Steering Column—Shift Rod Within Tube. 





FINISH PANEL s | | 3. Remove instruments, clusters and controls. Refer 
044D71 (LH) oN ) to Group 33. 
| | 4. Remove heater/air conditioning control. Refer to 
SCREW KNOB AND SHAFT Section 36-65, E-150 through E- 350 Air 
52814-S36B gare Conditioning System. 
R5300-1B | OS, Disconnect and remove cigar lighter. 
: : = : . 6. If so equipped, remove radio and instrument panel 
FIG. 1 Instrument Panel Installation LH Side—E-150-350 mounted speaker. Refer to Section 35-01, Radios 
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45-61-2 





SPRING CLIP 
_- 384816-S100 


(7 REQ'D) | 


WIRING | , : 
~ ASSEMBLY  —40D TRANSMISSION 
14401 SWITCH ASSEMBLY 
7G550 — 


VIEW SHOWING INSTALLATION OF E40D° — 
TRANSMISSION SWITCH 
 -VIEW'A 


R5301-1B 





FIG. 2 Instrument Cluster Installation 


and Premium Sound System and Section 35-31, 
Speakers. | —— 


7. Remove 11 nuts securing pad to instrument panel 


(Fig. 4) and remove pad. Use care to prevent” 


damage to pad. 
8. Remove steering column cover. 
9. Remove instrument panel upper moulding. 


10. Remove two screw and washer assemblies 
securing instrument panel to brake and clutch 
pedal support bracket assembly. — 


11. Remove screw and washer assembly securing the 
instrument panel at lower support bracket. 


12. While supporting the instrument panel, remove two 
side attaching screw. and washer assemblies. 
Carefully remove instrument panel from vehicles. 


Installation — a 
1. Carefully position instrument. panel in vehicle and 


secure with two side attaching screw and washer . 


assemblies tightened to 15-28 N-m (11-21 ft-lb) 
(Fig. 4). -- | 


2. Secure instrument panel to supports with three 
screw and washer assemblies tightened to 17-27 
N-m (12-20 ft-lb). | 


3. Install instrument panel upper moulding. Tighten | 
~~ screws to 14-20 N-m (10-15 in-lb). a. 


_ 4. Install steering column cover. Tighten screws to 


14-20 N-m (10-15 in-Ib). 


5, ~ Install instrument panel pad. Tighten nuts to-11-27 


N-m (8-20 in-lb). aa 


6. © Install all auxiliary equipment and controls removed - 


during removal procedure. . : 


7. Install instruments, clusters and controls. Refer to 


Group 33. °. : 


3 8. Install steering wheel. Refer to Section 13-06, 


+ Steering Column—Shift Rod Within. Tube. 


> 9. Connect. battery ground cable.’ 


Instrument Panel a | 
F-150 — F-350 — F-Super Duty and Bronco. 


‘Removal 


1. Disconnect battery ground cable. 


2. Working: beneath instrument panel, remove nut 
and washer assembly attaching panel to brake and 
. Clutch pedal support (Fig. 5). 


3. Remove bolt attaching instrument panel to panel 
dash brace. | = | 


4. Remove four quick operating quarter turn pins 
7 securing instrument panel steering column opening 
cover assembly to underside of instrument panel. 
Remove cover. - _ 


5. Remove screw and washer assembly, located in 
lower outer ‘corner on each side of instrument 
- panel, securing panel to cowl side panel. : 


6. Disconnect connectors from main wiring harness 
(14401) to: (1) the blower ON-OFF switch and 
_’ lever assembly, (2) to. A/C control.-switch and 
pushbutton assembly, and (3) the control assembly © 
illumination bulb. ; a 


7. Disconnect hoses from vacuum valve which is 
operated by the outside air control lever. 


8. Disconnect function and temperature control: 
cables from control assembly as outlined. 


9. Remove tapping screws securing upper, leading | 
edge of instrument panel to top of dash panel at 
four locations. 2 


10. Lift instrument panel assembly upward and over 
_ steering column and wheel. 


Installation 


1. Position instrument panel so that four holes near 
forward edge of panel align with mating holes near 
upper edge of dash panel. , 


NOTE: The self-tapping screws used to attach the panel 
at these four locations turn into insert nuts in the dash > 
panel. If any of these nuts (part number N805217) -are 
damaged, they should be replaced. | pe 


2. Connect function and temperature control cables 
- to respective levers in control assembly as ~ 
outlined. : 


3. Connect vacuum hoses to vacuum valve in control 
assembly. 


4. Connect wiring connector for blower ON-OFF » 


switch, A/C control switch, and control assembly — 
illumination bulb. | : i 
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SOCKET AND RETAINER 
15055 


387943-S36 
‘(2 REQ'D) 


XN 


CIGAR LIGHTER 
KNOB AND ELEMENT: 
15052 : 





RADIO OPENING 
COVER-04360 















® 1 HEATER 
; CONTROL 
RH FINISH 7 OPENING 
PANEL-044D70 SCREW COVER 


52814- 04506 
52814-S36B | R5302-2B 





FIG. 3 Instrument Panel Installation RH Side—E-150-350 


5. Attach lower, outer corners of instrument panel to 8. Install nut and washer assembly attaching 
cowl side panel, ‘Ss. i instrument panel to brake and clutch pedal 

6. Install instrument panel steering column opening = —_ support. : | 7 
cover on instrument panel. — | | 


7. Install volt attaching instrument panel to dash 9. Connect battery ground cable. 
~ "panel brace. — | | 7 
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FIG. 4 Instrument Panel Installation—E-150—E-350 and Club Wagon 
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FIG. 5 Instrument Panel—F-150—F-350, F-Super Duty and Bronco 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


45-61-6 | Instrument Panel and Pad | | 45-61-6 










N803877-S2 
(4 REQ’D) 
CLUSTER } SCREW 
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AUTOMATIC 
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FIG. 6 Instrument Cluster and Cover Installation—F-150—F-350—F-Super Duty and Bronco 
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FIG. 7 Cluster Opening Finish Panels—F-150—F-350—F-Super Duty and Bronco 
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FIG. 8 Light and Windshield Wiper Switch Installation—F-150—F-350—F-Super Duty and Bronco 
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VEHICLE APPLICATION 
All Models. 


DESCRIPTION 


Tape stripes are made from a tough, durable, 
weather-resistant, solid vinyl with a pressure-sensitive 
adhesive back. The pressure-sensitive adhesive back is 
protected by a liner paper which is easily peeled away 
during installation. During shipment and storage, the 
face is protected. with an easy release pre-mask paper. 


REPAIR 


Repair small nicks or scratches using touch-up paints 
mixed to blend with. the affected area. 


Repair blisters or air bubbles by piercing them witha  @: Ballas By etka overlapping sey stipe: from 
sharp needle or pin at one end. Work the trapped air out __. affected panel(s) 

through the pin hole with the thumb moving toward the 

pin hole (Fig. 1) and press the tape stripe firmly against 3. Remove tape stripe by starting at one edge and 
the panel. It may be necessary to preheat the panel peeling. it. from painted surface. Apply heat to tape 





FIG. 1 Removing Entrapped Air 


slightly to soften the adhesive. Heat also may be used Stripe to facilitate removal. 
to remove small wrinkles or irregularities. If bunching 
occurs around curves, spread bunching over as large an NOTE: Removal can also be assisted by using 
area as possible, then remove wrinkles. . 3M@ Woodgrain and Stripe Remover 08907 or 
: | equivalent. Avoid using pointed or sharp tools as 
REMOVAL AND INST ALLATION , they may damage the painted surface. | 
Removal 7 4. Remove adhesive from painted surfaces using a 
cloth saturated with 3M@ Adhesive Remover 
1. Clean repair surfaces, adigcent panels, and 08908 or equivalent. Then, scrape with a 
openings as required... 2G . squeegee. . 
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REMOVE LINER : TF 


PAPER BY SHARPLY 
BENDING EDGE OF 
STRIPING TOWARD 
FACE WITH FLICK 
OF FINGERNAIL. 


FIG. 2 Removing Liner Paper from Tape Stripe 


5. 


NOTE: Exercise care when using solvents to avoid 
possible damage to painted surfaces. To 


_ determine if solvent is harmful to body paint, test it 


on a hidden area of the vehicle. — 
Rinse thoroughly with clean water and/or solvent 


as required. 


Installation—Dry Method (Small or Thin Stripes) 


4. 


Clean painted surface (including wrap-around 


_ flanges on door openings) with Silicone and Wax 


Remover DL60-3271-A or equivalent. Wipe surface 
with a clean cloth and allow to dry. 


NOTE: Freshly painted surfaces must be 


thoroughly dry. Residual solvents in fresh paint 
may cause tape stripe to blister. 


. Position carrier edge or locating darts on tape 


stripe to body opening character lines on vehicle. 
Leading edge of tape stripe has a 2.5mm (1/10- 
inch) tape and liner extension. The rear edge has 
no extention. This will help determine which edge 


is forward and which edge is rearward. Using 


masking tape, tape striping into place. Use 
particular care when matching tape stripe to 
character lines. 


NOTE: If tape stripe overlaps occur, ensure forward 
piece overlaps rear piece. 


3. 


AL 


Remove liner paper from stripe at the approximate 
mid-point panel, and tear off liner paper (Fig. 2). 


Stretch striping into desired location but away from 
the sheet metal. Using squeegee (plastic), start 
from center of panel and press striping into 


— position moving toward the end of the panel 
(Fig. 3). | 


PLASTIC SQUEEGEE 


4 Me MHL 


FIG. 3 Installing Tape Stripe with Squeegee 


N4294-1B 





Tape Striping 


PEEL LINER PAPER _ 
FROM STRIPING. ~~ 


Ae 





>: 


46-30-2 


nnn RIP LINER 
PAPER OFF AT— 
APPROXIMATE 
MiO- POINT OF 


ii ae 


N4 293-28 


aN 


CAUTION: Do not use’ hands or fingers to | 
smooth out the striping. Use of hands will 
result in creases and air bubbies in striping. 


Peel off the remainder of liner paper and press 
striping into position using plastic squeegee. 


NOTE: A 3M@ SA-3 Low Friction Sleeve or equivalent 
should be placed over squeegee when installing large 
letters to prevent stretching and distortion of applique. 


6. 


Remove pre-mask by pulling at 180-degree angle 


(knuckles against body panel) away from stripe 
(Fig. 4). After removal of pre-mask, inspect for 


' bubbles. Remove bubbles as outlined. 


Mold recessed areas into place using Rotunda 
Heat Gun 107-00301 or equivalent and a Soft, | 
clean cloth (Fig. 5). 


Installation—Wet Method (Large Areas—Decal) | 


1. 


Z. 





Mix a teaspoon of standard dish washing detergent 
in four liters (one gallon) of water. Fill a spray bottle 
with the solution. 


Remove liner paper from tape stripe as outlined in — 
Step 3 of Dry Method Installation, or as required. 


Wet pressure-sensitive side of tape stripe and 
panel to be striped with detergent solution. 


Position tape stripe on vehicle as outlined | in Step 2 | 
of Dry Method Installation. 


Using squeegee and firm overlapping pressure, 
begin from center of tape stripe and squeegee 
toward the sides and then toward the front (Fig. 3). 
The tape stripe can be easily lifted and reapplied if 


air bubbles are .present.. 


N4295-1C 


. FIG. 4 Removing Pre-Mask Paper 
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6. After the tape stripe is fully installed and SPECIAL SERVICE TOOLS 
Squeegeed, remove pre-mask (Fig. 4). An assistant | 


can be very helpful in removing pre-mask from 
large areas. Wetting pre-mask on large decals may ROTUNDA EQUIPMENT 


facilitate removal. [ Medel——~—==«d; Deception 
7. Use Rotunda Heat Gun 107-00301 or equivalent [10700301 = HeatGun 


as in Dry Method Installation, to mold decal into | CR5236-1B 
recessed areas and dry moisture as required. | a 


(Fig. 5). 





FIG. 5 Molding Striping into Recessed Area — | 
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VEHICLE APPLICATION 
Bronco Vehicles. 


REMOVAL AND INSTALLATION 


Weatherstrip Replacement on Roof 


To repair or replace the weatherstrips, remove the 
roof panel assembly as outlined. Rest the roof in an 
upside down position on the floor, then proceed to 
service the weatherstrips as shown in Fig. 1. 


Stationary Side Window 


When removing or replacing the glass, an assistant 
must be employed to work outside the vehicle. 


Removal 


1. Working from inside, start at one corner and work 
across the top of the glass, pulling the weatherstrip 
down and pushing the glass and weatherstrip 
outward until the assistant can grasp the glass and 
lift it from the glass opening. 


2. Remove mouldings, if SO equipped. 
3. Remove the weatherstrip from the glass (Fig. 2). 
Installation 


1. Clean the weatherstrip with a suitable solvent to 
remove all old sealer and cement. 


2. Clean the glass opening flange. Check the flange 
for wavy areas, and repair as necessary. 

3. Apply Liquid Butyl Sealer C9AZ-19554-B (ESB- 
M4G162-A) or equivalent in the glass crevice of 
the weatherstrip and install it onto the glass. 

4. Replace mouldings. 

5. Run a bead of sealer around the opening flange. 
and in the inner flange crevice of the weatherstrip. 

6. Install a draw cord all around the weatherstrip in 
the flange crevice. Let the draw cords overlap in 
both mitered corners (Fig. 3). Apply soapy water to - 
the weatherstrip lip. _ 

7. Have an assistant position the window assembly in 


the window opening and apply hand pressure on 


the glass. From the inside, draw the lip of the 


weatherstrip over the window opening lower flange 
with a draw cord. Start at both mitered corners 
using both cords at same time. Alternate from side 
to side, moving approximately 305mm (12 inches) 
at a time, until the window is in place. 


8. Water test the installation for leaks, and apply with 
additional sealer if necessary. 


Fibergiass Roof Repair 


Surface Preparation 


1. Clean the affected area with a Silicone and Wax 
Remover and inspect the area closely to determine 
the exact extent of the damage. 


2. Using a burr bit on a power drill, form a V-groove 
the length of the scratch or gouge. The sides of the 
"V" should be angled no more than 45 degrees. — 


NOTE: Exercise care to avoid cutting all the way 
through the laminate during routing operations. 


3. Remove all flaky edges and feather the painted’ 


surface back approximately 138mm _ (1/2 inch) 
-beyond the damaged area by hand-sanding or 
power-sanding with 360-grit sandpaper. 


4.. Clean the repair area with dry, oil-free, high- 
velocity compressed air. 


Fiberglass Laminate Repair 


1. Following the instructions in the fiberglass repair 
kit, mix enough filler material on a clean hard 
surface to re-establish the laminate surface. 


2. Just prior to application of the filler material, 
preheat the repair area using a 375-watt lamp 
placed 254mm (10 inches) from the repair surface 
until it is hot to the touch. 


3. Using a plastic squeegee, spatula or putty knife, 
apply and spread the filler material into the repair 
area, rolling it into the depression and over the 

_ Surface to avoid excessive air entrapment. Apply 
sufficient filler material so that the applied repair 
surface is at least 1.6mm (1/16 inch) above the 
adjacent laminate surface. 


4. Let the filler set up until it is firm to the touch. Then, 
re-establish the original contour by filing off the 
excess, leaving the filler level slightly higher than 
that of the original surface. 


5. Pre-shrink the filler, using a Rotunda Heat Gun 
107-00301 or heat lamp. A minimum temperature 
of 48.9°C (120°F) is required for shrinkage. 
NOTE: Keep the heat source at least 305mm (12 
inches) away from the repair area. 


6. Power-sand the filler with 360-grit sandpaper until it 
is smooth and even with the original surface. If.the 
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FIG. 1 Fiberglass Roof Removal and Installation 
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FIG. 3 Draw Cord Installed—Typical . 


filler surface’ éxhibits fine pinholes, apply a thin — 


coat of glaze wipe or equivalent. If the. filler is 


pockmarked, do not use the glaze. wipe.. Instead, 


apply another layer | of filler, repeating Steps 1 
through 6. 


7. Finish.by sanding with a sanding plogs and 400- -grit 


sandpaper. 


8. Clean the repair area’ with ‘dry, On free, highs. 


velocity compressed air. 
9. . Repair the paint (Spatter Texture Coat) using the 
appropriate painting procedure. . — 
Fiberglass Roof 
Removal | 
1. Lower the tailgate. window to the full down Sésition: 
2. . Lower tailgate. . 


3. Remove the lower trim moulding attaching screws | 


and the plastic trim mouldings. Scribe the location 


. — — 


‘of the moulding attaching brackets on the 
fiberglass roof's surface and number each bracket 
as it is removed for reference during installation. 


4. Remove all the roof attaching bolts and moulding 
attaching brackets (Fig. 1). 


5.. Carefully. lift the roof off the vehicle to prevent 
_ tearing or separating the weatherstrip from the 

_ ‘fiberglass roof. The ‘roof weighs 264 kg (120 Ib). 
6. Remove the two fiberglass roof locating pins (Fig. 
1), 0 | .% , ; 


NOTE: T he tailgate window must always remain in 


- . the full down position when the roof ‘is off the — 


_ vehicle to prevent possible window breakage. 
Installation’ | 


1. Install the two fiberglass roof locating pins (Fig. 1). 
.. Ensure the tailgate window is in the full down 
_: Position. Ensure that the tailgate is down. 


2.: Carefully place the roof on ine vehicle, lining up the 
two locating pins. 


| oe | Loosely install all moulding attaching Brackets and 


roof attaching bolts, ensure that the: bracnets: are 
located in their original positions. — 


4. _ Install the upper roof fasteners (Fig. 1). ‘Install 

* remaining roof fasteners (Fig: 1). Fasteners should - 

be tightened enough to Ree weatherstnp 
without distorting roof. A. 4 


5. Install the plastic trim mouldings: and. attaching 
screws. Using caution. not to crack the mouldings, 
_, tighten the screws. securely: | 


Fiberglass Roof Storage 


To prevent permanent deformation to the portion of 


"the belt weatherstrip extending below the lower edge at 


the rear of the fiberglass roof, store the removed roof 
right side up on a level surface at least 152mm (6 


. inches), above the ground (Fig. 1). 


-* Trim Moulding Storage (High § Series Bronco 
Only): 


In order to siciedt the plastic. trim mouldings from 


damage ‘during storage, it is recommended they be 
: placed inside the removed fiberglass ‘roof. 


: Tailgate Glass Care: 


When operating the vehicle in an Seach dusty © 


environment, the tailgate glass should be cleaned 


periodically with Ultra Clear Spray Glass Cleaner E4AZ- 


~ 19C507-A (ESR-M14P5-A) or equivalent to prevent - 


buildup of surface dust. This will ensure the best 
possible performance and the gresiest number of years 


of trouble-free service. | 


SPECIAL SERVICE TOOLS’ ~~ ‘aa 
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GENERAL INFORMATION | 
Type Of Sealers and Application 


Since many sealers are used in vehicle assembly, the — 
following all-purpose sealers have been selected for. 
service use. The method and points of application are — 


shown in each applicable group. 
Caulking Cord—D6AZ-19560-A, or Equivalent 


This sealer has a plastic base with a filler, is heavy 


bodied and is commonly known as perma-gum. It is 
used on spotweld holes, around mounting clips, and 
between two. surfaces not sealed by a Gasket Apply the 
sealer with a putty: knife. 


NOTE: Meets Ford Specification ESB-M4G32-A. 
‘Rubber Cement—8A-19552-B, or Equivalent 


This quick-drying, strong, adhesive cement is. 
designed to cement weatherstripping to doors, bodies, | 


cowl ventilators, and the surrounding metal. .Windows 
and windshields that are set in rubber can be effectively 


sealed against eanage by flowing cement into affected | 


areas. 


Clean all grease, dirt, ‘and old sealer from the 


surfaces to be cemented. Wash the surfaces thoroughly 
with a cloth moistened with a suitable commercial 
cleaner. For best results, apply a medium coat of 


cement to both surfaces, allow it to-dry until tacky; and . 


‘then press both surfaces firmly together. 
NOTE: Meets Ford Specification ESR-M11P16-A. | 


Liquid Buty! ‘Sealer—C9AZ-19554-B (Black) or 
Equivalent 


This sealer does not run, is fast drying, and remains 
semi-elastic. The sealer can be used for seam sealing in 
such areas as the floorpan, wheelhouse, dash panel, 
running board, door openings and drip rails. It can also 
be used to seal outside moulding clip holes, and for 
windshield and back window installation. 


NOTE: Meets Ford Specification ESB-M4G162-A. | 
DIAGNOSIS AND TESTING 


Dust and Water Leaks 


Remember, the forward motion of the vehicle creates 
a slight vacuum within the body, particularly if a window 
or ventilator is partially open. Any unsealed crevice or 


small opening in the lower section of the body will. 


permit air to be drawn into the ane If dust is present in 
the air, it will follow. 


Under certain conditions, water can enter the body at 
any point where dirt or dust can enter. Any 
consideration of water leakage must take into account 
all points covered under dust leaks. 


To determine the exact location of a dust leak, 


remove the following trim from the cab: the cowl trim . 


panel, the kick pads, and the. floor mats. 


Removal of the trim will reveal the location of most 
leaks. Seal these leaks, and road test the vehicle on a 
dusty road to ensure all leaks are sealed. The entrance 


of dust is usually indicated by a pointed shaft of dust or © 


silt at the point of entrance. After the road test, check 
for indications of a dust pattern around the door 
openings, cowl panel, and cowl side panel. 


Sometimes leaks can be located by putting bright 
lights under the vehicle. with the above components 
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removed, and checking the interior of the body at joints | 
and weld lines. The light will show through where leaks 
exist. 


Fioorpan Piugs and Grommets 


Many plugs and grommets are used in the floorpan 
and dash panel. The floorpan plugs seal the various 
body bolt access holes. 


If any plugs are missing or depnagadks a dust or water 
leak may result. Such leakage may-also occur around 
grommets used on the dash panel. When dust or water 
leaks are evident, these plugs and grommets should be 
checked for proper installation. 


Drain Holes 


"Drain holes are located on the underside of each 
door along the weld line of the inner and outer panels. If 
these holes become clogged with mud or road tars, 
water will collect inside the panels and rust the sheet 


~ metal from the inside. A sound of sloshing water in a 


door is an indication of this condition. 


Check the drain holes regularly. Clean the drain . 
holes of dirt and foreign material with a punen or 


' screwdriver. 


Wind Noise . 
Air entering or exiting the vehicle through small 


_ Openings in the body can result in wind noise. Sources 
Of wind noise are detected by driving the vehicle at 


highway: speeds in four different directions. Listen for 
sources of wind noise with all windows closed, radio off, 
heater and air conditioner blower motor turned off and 


ventilation ducts open. A stethoscope can be used to 
- pinpoint the source of the noise. 


Most wind noise-producing leaks will occur at the 
door and window seals or at sheet metal joints in the 


_ door or the door opening in the body. 


Seal all leaks with RTV sealant and foam tape c or by 
positioning or replacing the seals. Road test the vehicle 


.to ensure. all leaks have. been adequately sealed. 


An alternate ‘method of verifying corrective actions 
involves the use of Rotunda Ultrasonic Leak Detector 


. 029-00001 or equivalent. After identifying the leak point 
‘through a drive evaluation, obtain a meter reading by 


using the leak detector. A check with the leak detector 
after repairing the leak will verify the effectiveness of 


‘the corrective action. A final test drive may ‘still be 


advisable to ensure that other. objectionable leaks, ‘not 


noticed because of a major leak, do not exist. 
Rattle Elimination. 


Most rattles are caused by loose foreign objects such 
as nuts, screws, bolts or small pieces of body deadener 
in the door wells, pillars, and quarter panels. Door wells _ 
can be checked by carefully striking the underside of 
the door with a rubber mallet. The impact made by the 
mallet will indicate if loose objects are in the door well. 


All body bolts and screws should be tightened 
periodically. In the event that tightening the bolts and 
screws located on such assemblies as the doors does 
not eliminate the rattles, the trouble is probably caused 
if this is the case, follow the 
adjustment and. alignment procedures for these 


assemblies. 


‘Rattles and squeaks are sometimes caused by 
weatherstripping and anti-squeak material that: has 
slipped out of position. Apply additional cement or other 
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adhesive, and install the maieral in the proper location 
to eliminate this difficulty. | 


ADJUSTMENTS 


Checking Body For Misalignment 


To align or square up a body, take two opposite 
diagonal measurements between pillars. Use a 
measuring tram for these measurements. Take the 
measurements between reference points such as 
crease lines or weld joints which are diagonally opposite 
each other on the two pillars being measured. Since all 
measurements should be made from the bare metal, 
~ remove all interior trim from the checking points. 


In some cases, it is difficult to obtain proper body 
alignment when repairing a body that is damaged on 
both sides. In these cases, horizontal and vertical 
measurements can be taken from a body of the same 


body style. Once these basic dimensions are taken and . 


established on the damaged body, alignment can be 
made by diagonal. measurements taken from points on 
the two. pillars. 


Do not attempt to correct any serious misalignment 
with one jacking operation. This is particularly true if 
other sections of the body. also require aligning. Align 
each section proportionately until the Propet 
dimensions are obtained. 


Door openings are checked in the same manner as 
the body. Horizontal, vertical, and diagonal checking 
points are established on all four sides of the door 
opening that is being measuie’: 


Frame inspection 


Frame misalignment is the result of damaged frame 
components. 


Before checking frame ligament inspect all. frame 
members for damage, for cracks, twists, or bends. 
Check all welded connections for cracks. Inspect all 
rivets, bolts, and. body support brackets for looseness. 
Make all necessary repairs or replacements. 


Diagonal or X Frame Checking Method © 
Frame alignment can be checked without removing 


the body from the frame by using the ‘diagonal or X 


checking method. 


This method should be. used to identify misalignment 
prior to any attempt to straighten a frame. 


1. Place the vehicle on a clean level floor and set the 
parking ‘brake. ; 


2. Select at least four points along one frame side 
member and transfer these points to the floor with 
a plumb bob. If desired, paper can be taped on the 
floor along both sides of the vehicle below the 
frame. Mark the points on the floor as accurately 
as possible. 


3. Locate the corresponding points | along the 
opposite frame side member and transfer these 
- points to the floor in the same manner. 


4. Move the vehicle away from the marks on the floor, 
and measure diagonally between all points on the 
floor. Both measurements should be equal within 
6.35mm (1/4 inch). 


5. - Measure between corresponding points parallel to 
the frame side members. These measurements 
should be within 3.18mm (1/8 inch) of each other. 
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The squareness of the frame side member web to the 
floor at the spring hangers and at the steering gear 
mounting location should be within 1.59mm (1/16 inch). 
The squareness of the frame side member web to the 
floor at all other points should be within 3.18mm (1/8 © 
inch). The web and flange should be square at all other 
points within. 3.18mm (1/8 inch). 


Any point on one side member: should be within 
3.18mm (1/8 inch) ahead, behind, above, or below the 
corresponding point on the opposite side member. The 
frame side member should not be bowed more than 
3.18mm (1/8 inch) for each 2540mm (100 inches) of 
frame length. The overall width of the frame should not 
vary more than 3.18mm (1/8 inch). 


NOTE: An alternate method of checking frame | 
alignment is to use a frame gauge. 


REPAIR OPERATIONS : 
Frame Repair | 


Drilling Precautions 


Do not drill holes in the frame flanges, since this 
tends to reduce the frame strength. 


If a hole must be drilled in the frame, insure that it 
meets all the following requirements: 


1... The hole is located in the upper half of the frame. 


2. The edge of the drilled:-hole and the edge of the 
nearest hole are at least 25mm (1 inch) apart. 


3. The edge of the drilled hole is at least 25mm 
. (1 inch) from the edge of the flange. 


4. The drilled hole is not adjacent to any other 
existing frame brackets or components. - 


Welding Precautions 


Disconnect the negative battery arena cable before | 
using electric welding equipment. 


All frame welding must be done with electric welding 
equipment, and the heat should be kept in a small area 
to prevent change in hardness of the metal. Do not use 
gas welding equipment. A double reinforcement 
must be added to frames where heat or weld is 
applied to the area to be repaired. The welds are to 
run lengthwise along the reinforcement when a 
reinforcement is to be welded to a side member. 


‘Frame Straightening - 


Frame misalignment. can be corrected by 
straightening the out-of-line parts or by replacing the 
crossmembers, braces, or brackets if they are badly 
damaged. 


Straightening should be er on frames that fail 
to meet specifications of the diagonal checking method 
or where damage is visually apparent. 


However, to prevent internal stresses in the aigeal 
frame straightening should be limited to parts which are 
not severely bent. If heat is needed to straighten a 
frame member, keep the temperature below 649°C 
(1200°F) (a dull red glow). Excessive heat may 
weaken the metal in the frame members and cause 
permanent damage. 


Frame Reinforcing 


After a bent frame member has been straightened, 
inspect the: member closely for cracks. If any cracks 
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show, the frame member should | Bs reinforced or 
replaced. — 


Reinforcements should be nade from angle or flat 
stock of the same material and thickness as the frame 
member being reinforced, and should extend a 
minimum of 152.40mm (6 inches)‘to either side of the 
crack. Ideally, the reinforcement should be cut from the 
corresponding area of a similar frame. 


Weld Attachment 


The following procedure must pbs adhered to ' it is 
deemed necessary to weld reinforcements to the frame 
and to ensure quality repair. 


The crack should be prepared before welding the 
reinforcement to the cracked frame member by wire 
brushing the area around the crack to remove the paint, 
grease, mud, etc. to completely expose the crack and 
assure good weld adhesion. To stop the crack from 
spreading, drill a 6.35mm (1/4-inch) hole at a point 
12mm (0.50 inch) beyond the root of the crack. Grind 
out the full length of the crack to the hole to form a 


V-shaped slot with the base of the ''V'' contacting the © 


reinforcement.. The base of the ''V': should have at 
least 1.52mm (.06 inch) opening to insure weld 
penetration to the reinforcement when welding the 
crack. Drill clearance holes in the reinforcements, to 
clear rivet heads and bolt heads or nuts where 
“necessary. | 


In the event that repair. is ‘equred to more than one 
frame surface (i.e., a flange crack which extends into 
the web) two pieces of flat stock (one for each surface) 


7a be utilized and welded together where they join _ 


Fig. 1). The web reinforcement should be a minimum 
76.20mm (3.0 inch) high and have 63.50mm (2.5 inch) 
radius at each of the two. corners. 


Completely clean the frame surface under and 
around the reinforcements. Clamp the reinforcements 


— securely to the frame prior to welding. Weld the . 


reinforcement all around after welding the crack'''V"' to 
the reinforcement (Fig. 1). The flange edge weld should 
be ground smooth after all pit holes have been filled by 
the weld. 


lf a damaged, bolted on frame bracket is to be. 


replaced, the new bolts, washers, and nuts should be of 
— the same epechiceions and bolt a as the engine! 
parts. 


In cases where it is necessary to remove rivets, 


replace them with Property Class 9.8 metric (Grade 8). 


nuts, bolts and washers of the next larger size (i.e., for 
3/8 diameter rivets use 7/16-inch bolts, for 7/16 
diameter rivets use 1/2-inch bolts). This requires line 
drilling of the holes to the same diameter as the new 
bolt (i.e., either 0.437 diameter or 0.500 diameter). 


Frame Member Replacement 


lf a damaged frame member is to be sapiaeed: new 


bolts, Property Class 9.8 metric (Grad 8) fasteners, and 


rivets required for replacement of parts should be of the | 
same specifications .as the original bolts or rivets. In. 
cases where it is necessary to substitute a bolt for a. 


rivet, use the next larger size bolt. 


Fiberglass Repair 
Safety. Precautions 


Always use rubber gloves or the special hand cream. 


supplied with epoxy resin repair kits. REMOVE ANY 


RESIN FROM HANDS AS SOON AS POSSIBLE AND. 
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WELD CRACK TO 
REINFORCEMENT — 
THIS SIDE 


7 GRIND EDGE 
. RADIUS AFTER 
CORNERS WELDING 


FRAME 


WELD ALL SIDES OF 
2” REINFORCEMENTS 


N5912-1 A : 


FIG. 1 Weld Attachment of Frame Reinforcement— 
Two Frame Surfaces 


-PARTICULARLY BEFORE THE MIXTURE STARTS 


TO GEL. Any resin that adheres to the hands may be 
removed with lacquer thinner followed by a thorough 
washing with soap and water. 


Use a respirator when grinding the fiberglass surface 
and use a vacuum attachment when operating a belt 
sander. 


Always work in a well ventilated area in order to avoid. 
possible toxic fumes that may result from using resin 
mixtures. Exercise care so as not to as! any resin on 


clothing. 


Keep all materials, utensils ands the work. area clean 


and dry as resin repairs involve chemical reactions. Any 


dirt, foreign material or moisture may upset the chemical | 
reaction and result in an unsatisfactory repair. 


Repair Procedure 


Grind or sand away all loose or broken atrial at the 


damaged area. Scuff sand the surface. approximately 
.25.4mm (1 inch) around the area to provide a good 
bonding surface. Ensure the surface to be nepaved is 


clean, dry, oil and paint. free. 


For cracks, form a shallow V-shape along. the crack 
with a file or grinder. Fill the area with a good quality 


_ polyester or epoxy body repair compound. Follow the 


manufacturer's directions with regard to = mixing 
procedures. Allow the compound to harden..and then 
sand smooth. If the surface is not level or smooth, use 


an additional filling and sand to a final smooth finish. 


For larger broken areas use fiberglass cloth (five 
layers) impregnated with the resin, to cover the area. 
Overlap the damaged portion by 25.4-50.8mm (1-2 


_. inches). When the material has hardened, file or grind 


and sand smooth. If low spots exist, fill them with resin 
mixture to which short fibers cut from the. fiberglass 
cloth have been added. Add enough on the cloth to. 
form a putty-like resin mixture. | 


Painting 


After thé desired repaired surface has been obtained, 
prime and paint the surface in the normal manner. 
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CLEANING AND MAINTENANCE 


Chrome and Bright Metal Care 


Many parts of the vehicle, such as the bumpers and 
body hardware, are chrome-plated or anodized 
aluminum. These finishes are susceptible to corrosion 
due to salt air near coastlines (or salt spray during 
winter), factory smoke and: other conditions found in 
today's cities. When such conditions exist, frequent 
washing and the use of Custom Bright Metal Cleaner 
8A-19522-A or equal wax or polish is 
recommended. 


Do ‘not use steel Wook ‘abrasive: ee cleaners or 
strong detergents containing highly alkaline or caustic 
agents on chrome plated or anodized aluminum. parts. 
_ These methods or cleaners may damage the protective 

coating and cause discoloration angeor: pen 
_ deterioration. 


Viny! Insert Moulding Care 


Rinse the vinyl to remove loose dirt.and grime. 
Exceptionally dirty areas should be pre-cleaned with 
Extra Strength Whitewall Tire. Cleaner EQAZ-19526-BA 
or Ford. Multi-Purpose Cleaner B8A-19523-A diluted to 
proper concentration per label directions or mild soap 
solution. Next, apply Ford Vinyl Hardtop Cleaner E3AZ- 
19F535-A or ‘equivalent following label directions. 


Commercial hot waxes applied at automatic car 
washes have been known to alee Seana of vinyl 
material. 


CAUTION—To avoid damage to the vinyl insert 
mouldings, use only an approved Ford cleaner, or 
equivalent. The use of stiff bristle brushes or 
abrasive material or cleaners must be avoided. 


Bumpers and Trim 


. The bumpers and. trim on the vehicle requires no 
special care. Periodic cleaning will preserve the beauty 


and life of these finishes. Wash with clear water or if the © 


parts are. very dirty, use -Multi-Purpose Cleaner 
Concentrate B8A-19523-AA or an equivalent 
compound. Using a clean soft cloth or a sponge and 


water, rinse and wipe. the parts dry. Custom Bright mice | 


Cleaner 8A-19522-A or saueaient may be used 
sparingly to remove rust or salt corrosion from chrome 


‘plated parts. Do not scour aluminum- or chrome- 


finished parts with steel wool or polish them with 
products containing abrasives. A coating. of wax will 
provide excellent protection for all bright metal parts. 


Body Maintenance 


Regular body maintenance preserves the vehicle’ S 
appearance and reduces the cost of maintenance 
during the life of the vehicle. The following steps are 
suggested as a guide for regular body maintenance: 


1. Vacuum the interior thoroughly and wash the 
vehicle. —- 


2. Check all openings for water leaks, and seal where 


necessary. 


3. Inspect loose weatherstrips for width of channel. 
Crimp as eauee. to ensure retention to body 
flange. — 


4. Replace all door and tailgate weaihersiips which 
are unfit for service. 


5. Replace all cracked,. fogged, or chipped glass. . 


-6. Align the hood and doors if necessary. 


7. Inspect the windshield wiper blades and’ eee 
' them if necessary. | 


8. Tighten the sill plate and garnish moulding screws. 
9. Clean the seats, door trim panels, and headlining. 
10. Touch up or paint chipped or scratched areas. 


11. Periodically clean drain holes located on the. 
underside of each rocker panes quarter panel, and : 
door. 


SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 
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Models. 


REMOVAL AND INSTALLATION 


Radiator Grille 
_ Refer to Fig. 1. 3 


Removal 


1. Remove two. ‘expansion screws pstainiiie grill 
assembly to headlamp housings. 


Carefully push in on bottom of four moulded snap- 
in retainers to disengage from headlamp Nema? 
Remove grille ‘assembly from vehicle. 


ho 


~ RADIATOR — 
GRILLE 
ASSEMBLY-8200 


HEAOLAMP 
HOUSING 


Sie 


_ MOULDED 
SNAP-IN 
RETAINERS 
(2 EACH SIDE) 


FIG. 1 Radiator Grille—Bronco, F-150—F-350 and F-Super Duty | 


EXPANSION SCREW 
ASSEMBLY-N803946-S 
(4 REQ’D) 


=: « "Installation 
F-150 Threuah F- 350, F- Super Duty 2 and Bronco Truck 


1: Carefully. position - radiator grille to headlamp 
housings making sure moulded snap-in fasteners 
are auonee man pals in ee housinigs. 


wee Using. hand- -pressure, push corners of grille inward 


"until snap-in barbs. of moulded ee engage in 
neaclamp neuen , 


* 2 Be, ‘Insert plastic” Sxpansion ‘screw nuts: into ‘grille and 


headlamp housings. ‘Push: expansion screws into 
_ plastic ‘nuts until screws are fully seated. 


RADIATOR 
SUPPORT - 


HEADLAMP _ 


HOUSING ‘ EXPANSION 


SCREW 
ASSEMBLY 
GRILLE - 
ASSEMBLY. 


HEADLAMP 
HOUSING 
(LH) 


. MOULDED 
‘SNAP-IN 


.. FASTENER 
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Front Fender .. we | — «6B. Astle the bolts along top of apron that attach to 
3 2 3 ender 
R 
emoval 9. Remove bolts saeohing battery tray to fender (RH 
1. Clean all Girt from the fender attaching ‘ Screws, only) and bolts attaching auxiliary battery tay or 
bolts and nuts. - tool box (both R.P.O.) (LH only). 
2. Remove headlamp assemblies from the vehicle as 10. Remove hood latch cable from LH fender and main 
outlined in Section 32-03, Headlamp System. wiring harness from RH fender. 
' 3. Remove the screws attaching the front of the 11. Remove the: screw attaching the hood prop spring 
fender to the radiator support at upper and lower to the fender and remove fender. 
locations. — 
Installation | 


4. _ Remove one. screw attaching the rear lower end of 4 | 
the fender to the lower corner of the cab (Fig. 2). 1. Position the nuts and retainers on the fender. 


S. Remove one screw from inside the cab attaching 2. Apply sealer to the upper edge of the apron. 


the rear lower end of the fender to the cowl. 3. Position the fender to the apron and loosely install 


6. Remove the screws attaching the top edge of the the screws. 


fender at the rear, to the cowl extension. 4. Loosely install one screw from the inside of the 





7. Remove screws around wheel opening attaching cab, attaching the rear lower end of the fender to 
the fender apron (Fig. 3). | the cowl. 
. ‘BOLT | 
| saseee Sek 'N802984-S55 REINFORCEMENT _/ Sraweisnige 
PIERCE (2 REQ’D) TIGHTEN TO 16B072 
NUTS TIGHTEN TO 9-14 N-m 20-35 N-m NUT 7 
(7-10 FT-LB) (15-26 FT-LB) N801107-S100 DASH PANEL 





(2 REQ’D) AND COWL 
















‘SCREW AND WASHER™ 
N606675-S55 (4 REQ’D) 


screw AND ee 
N800771-S2 y/ | N606675-S55@)) let | S— 
TIGHTEN TO (IP) Nea SS 
: 9-14 Nm ‘ nT ek ~ Pre 
| - (7-10 FT-LB) HN 7 yo 
Pi ‘ | . a or” ’ , a U-NUT S~. Say 
x \ | OLY N800296-S101 : : 
. NS a a), Y : 
2 RON PH _' SCREW AND WASHER 
; \ \,- OS Oo y N802984-S55 \ TIGHTEN TO 22-34 N-m 
Lape? \ SON TIGHTEN v TO (17-25 FT-LB) 
nuT A NUT L Ms 22-34 N 
N800854-S2 13-2 SS (17-25 FT-LB) ] 
N623332-S100 (4 REQ'D) | f7/) = OSs. 
(2REQ’D) \ \ y, g | aX. 
“ ; zd \\ | efor 
: 7 KK S om 
3 S NG rece k Vi NUT 
— 


NN NGF VY N800538-S 100 
oo wX>Y} : 


WASHER 
N801256-S36 


HEADLAMP 
HOUSING 


SCREW ANO 
WASHER : i 
N606677-S55 | sid iat 
_ DEFLECTOR ~ 
- 17A878 
‘SCREW. AND WASHER 
. ASSEMBLY 
N606676-S55 
, (1 REQ’D) 
: RADIATOR 
9-14 N-m (7-10 FT-LB) ! SUPPORT 
SCREW ANO 6A927 
WASHER ASSEMBLY SCREW AND 
N606689-S36M ts {WASHER ASSEMBLY 
(4 REQ’D) 9-14 N-m . _ N606676-S55 


(7-10 FT-LB) 





FIG. 2 Front Fender installation Right Side-—F-150--F-350—F-Super Duty and Bronco 
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5. Loosely install a screw, attaching the rear lower 
7 end of the fender to the lower corner of the cab. 


6. Loosely install the screws, attaching the front of 
the fender to the radiator support. 


7. Adjust the fender position and tighten all mounting 
screws. | | | 


8. Install the hood prop spring to the fender. 

9. Install headlamp assemblies as outlined in Section 
32-03, Headlamp System. 

‘Rear Fender 


F-350, with Dual Wheels 
Refer to Fig. 4. 


Removal and Installation 


1. Remove two upper and one lower splash shield-to- 
fender attaching nuts and bolts (Fig. 4). 


2. Remove front and rear fender brace attaching 
bolts. | | | 


3. Remove 11 fender-to-body attaching bolts. 


BOLT 


SCREW 


4. Support fender and remove two (one each upper 
corner) fender-to-body retaining nuts. Remove 
fender. | 


5. To install, reverse Steps 1 through 4. Tighten all 
attaching nuts and bolts to specifications (Fig. 4). 
Front Bumper | oo 


The front bumper installation for all light truck models 
‘(except F-Super Duty Stripped Chassis) is shown in- 
Fig. 5. | -_ | a : 


Removal | | : 
1. Remove nuts retaining bumper brackets to frame 
. fails. | : | 7 


2. Remove screws from. brackets and remove 
bumper and brackets from vehicle. 


3. If bumper is to be replaced by a new one, transfer 
: bumper brackets to new bumper. | 
Installation - _ | 

1 Position bumper and brackets to frame rails. 


N803506-S36 eee Sieh N800322-S55 NUT. 
TIGHTEN TO (1 REQ’D) (RH) (3 REQ’D) N623332-S100 REINFORCEMENT 
9-14 Nem - TIGHTEN TO ; ¢. 8 
(7-10 FT-LB) FENDER FENDER APRON 1-2 N-m 
ASSEMBLY _ 16020 (DIESEL) (9-17 IN-LB) U-NUT 
16044 (GAS) 384816-S100 
BOLT /(3 REQ'D) 


N606676-S55. 


SCREW ANO 
WASHER 
ASSEMBLY 
N606675-S55 
9-14 Nm 
(7-10 FT-LB) 


- NUT 
N623333-S 100 


. NUT 
384816-S100 


SCREW AND 
WASHER 
N803471-S36 


SPACER 
10747 


‘SCREW-N800322-S55 J 
TIGHTEN TO | 

4-2 Nem : 

(9-17 IN-LB) 


SCREW AND WASHER f 






























- i 
( 
AN yo - 
— <<, 
wa RX # 









PUSH PIN _ 





1388930-S ‘ 
3 V7 SCREW AND WASHER 
FLOOR SIDE | y : 
MEMBER " ree ms 


VIEW A 


FENDER 


7 ASSEMBLY _ 
] ASSEMBLY (LH) 


NUT | 
N623332-S100 
| - (2 REQ’D) (LH) 
= FENDER | 
3B 


-U-NUT 
N800538- 
» $100 


} SCREW | 
N800322-S36B 
(5 REQ’D) 


382707-S TIGHTEN TO 
N800576-S36 BATTERY SCREW 1-2. Nem 
TIGHTEN TO TRAY N800322-S55 (9-17 IN-LB) 
9-14 N-m 10723 (3 REQ’D) : 
(7-10 FT-LB) , ( VIEW A TIGHTEN TO BOLT 
| | lis 2 1-2 Nem N606676-S55 
/ aT Se _(9-17 1-8) \(2 REQ’D) 
NUT-N800296-S 100 | a e JACK HANDLE | TIGHTEN TO 
(2 REQ’D) RH ONLY | RETAINER | aan 7 9-14 Nem — 
_ BOLTS 17A140 SCREW AND WASHER (7-10 FT-LB) 
-BOLT N606689-S36B SCREW 1N800576-S36 (2 REQ’D) TRAY 
N606689-S36B° TIGHTEN TO N801846-S36MG TIGHTEN TO SUPPORT 
TIGHTEN TO 22-34Nm BATTERY TRAY BOLT-N606688-S55 9-14 N“m REINFORCEMENT 
22-34 N-m (17-25 FT-LB) SUPPORT-10A812 TIGHTEN TO (7-10 FT-LB) 9F721 
(17-25 FT-LB) LH TYPICAL EXCEPT AS NOTED. 22-34Nm LEFT HAND SIDE _ 
RIGHT HAND SHOWN (16-25 FT-LB) | 7 « 


FIG. 3 Fender Apron installation, Right Side—-F-150—F-350 and Bronco 
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BOLT-N605892-S2 
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7-11 Nem 
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WASHER 
H 
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key +e) Oe 
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44722-S2 : NUT 
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N605892-S2 eer e 
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FENDER SPLASH SHIELD (8.0 FT BOX) = 
oe _ TYPICAL INSTALLATION 
BRACE . a TWO PLACES EACH SIDE 
277A52 _ VIEW A 
N800925-S2 
, NUT 
N800925-S2 
NUT 
N620480-S2 | | 
(2 REQ’D) BOLT BOLT 
ces N606676-S2 N606676-S2 
—— = , . aD Sef: TIGHTEN TO |} TIGHTEN TO _ FENDER 
agi ae . ~~ 7-11 Nem 7-11 Nem ASSEMBLY 











FENDER 
NUT 16312 
N800925-S2 
BOLT 
BOLT N606677-S2 | | 
N605892-S2 A Lents TO BOLT AND WASHER 
9-14 Nem 6-8 FT-LB) N606676-S2 
(7-10 FT-LB) A (2 REQ’D) 
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7-11 Nem 








(5-8 FT-LB) 














«\ BOLT-N606676-S2 
‘ZN _N606677-S2 


TIGHTEN TO N800925-S2 
7-11 Nem 
(5-8 FT-LB) 








N800925-S2 













REAR FLOOR 







N606677-S2_; _ BOLT-N606676-S2 PAN ASSEMBLY -&%& KNOWS 
TIGHTEN TO N800925-S2 TIGHTEN TO : “oy BRACE 
7-11 Nm 7-11 Nem VIEW C 277AS2 
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F-350 DUAL REAR WHEEL FENDER | N4622-2F 


FIG. 4 Dual Wheel Rear Fender—F-350 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


47-30-5 


2. Install bracket-to-frame retaining bolts and tighten | 


nuts. 


Front Bumper—F-Super paty Commercial 
Stripped Chassis 


Removal 
Refer to Fig. 6 


1. Remove nuts and bolts retaining the front pamper 


to the reinforcement pigene: 
2. Remove bumper. 
3. Remove nuts and bolts retaining the bumper 


reinforcement brackets to the frame rails and — 


number one crossmember. 
installation 


1. Install the -bumper reinforcement brackets if” 


removed, tighten the petaunne eons to 80- 120 N-m 
(59-88 ft-lb). 


2. Position the bumper, install the r nuts and bolts, and 
tighten to 80-120 N-m (59-88 ft-lb). — 


Exterior Mouldings 


Removal and Installation 
Before removing the exterior mouldings, determine 


the type of retainer used if it is necessary to remove an 
interior trim panel (Figs. 7 through 10). Super Cab — 


models use conventional exterior mouldings except in 
the area of the cab extension. If a weld stud is distorted 


BOLT BUMPER REINFORCEMENT 


N804926-S104 
(2 REQ’D) 
TIGHTEN TO 23-13 N-m 
(17-22 FT-LB) 


17C863 (LH) 
17859 (RH) - 


SPRING WASHER 
380764-S54 
(1 REQ’D EACH SIDE) - 
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or broken off, it should be replaced with a drill point 


screw (379560- $101). 


Body Mounts 


F-150—F-350—Regular, Super Cab and Sipe 
Duty Chassis Cab > 


The body mounts for F-150—F- -350—regular and 
super cab are shown in Fig.. 11. | 


Bronco 
The body mounts for Bronco are shown in Fig. 12. 
Frame and Crossmembers 


F-Super Duty Commercial Stripped Chassis and 
Motor Home Chassis 


The - frame and crossmembers for F-Super Duty 
Stripped Chassis Vehicles are shown in Figs. 13 and 14. 


Spare Tire Carrier 
Under Frame—F-150—F-350, F-350 Chassis Cab 


| and F-Super Duty Chassis Cab 


The spare tire is stowed at the rear of the truck under 
the frame (standard location). 


CAUTION: Due to possible air seepage at the tire 
rim or valve, the spare tire may lose air and become 
loose in the carrier. Therefore, check the spare tire 
at least twice a. month for proper inflation. Any 
evidence of tire movement under hand pressure or 


foot kicking indicates that the spare tire requires 


BOLT AND RETAINER 
N805089-S 100 
(1 REQ’D 
EACH SIDE) 


PUSH .NUT NUT 
W623485-S2 N6271945-S54 
(2 REQ’D (2 ae EACH SIDE) | 
EACH TIGHTEN .TO 
See) 41-61 N-m 
(30-45 FT-LB) 


FRAME 


(1 REQ’D 


EACH SIDE) 


PLUG BUTTON 
N804909-S 
(2 REQ’D) 


BOLT-N804926-S 104 


NUT AND WASHER 
N621945-S54 
(4 REQ’D EACH SIDE) 


AIR DEFLECTOR 


001A) 
FRONT BUMPER se 


 PAO-17C881 © 


(BRIGHT CHROME) 
(8 REQ’D W/O BUMPER PAO) . - - RIVET 


OR 
N803043-S 
(3 REQ’D) 


PLATE — 
BRACKET 
17A385 


FIG. 5 Bumper installation—-F-150-—F-350-——F-Super Duty Chassis Cab and Bronco 


N804926-S54 (BLACK) 
(4 REQ’D WITH BUMPER PAD) 
TIGHTEN TO 23-31 N-m 
(17-22 FT-LB) 





388442-S54 
(9 REQ‘D) 
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air. Correct the cause for leakage and then inflate 
the tire to the pressure recommended on the Safety 
Compliance Certification Label for original 
equipment tires located on door pillar—LH side. 


NOTE: The tire valve stem is on the top side of the tire 
to reduce the possibility of accidental valve stem air 
leakage through contact with mud, brush, snow, ice, or 
some other obstruction. 7 


WARNING: TO AVOID POSSIBLE INJURY DO NOT 
PLACE ANY PART OF THE BODY UNDER THE 
CHANNEL WITH MOUNTED SPARE TIRE penne 
ITS REMOVAL OR INSTALLATION. | 


Removal 


ile Insert the tang of the lug nut wisnen einrouch the 
-. pare tire retaining eyebolt eye and turn the bolt 
_ until the tire is sufficiently loose from the upper 
retaining support (Figs. 15, 16 and 17). To avoida 
sudden drop off of.the tire do not turn the end of 
the eyebolt out of the retaining nut. _. 


Align the eye of the eyebolt with the channel slot. 


3. While holding the nut end of the wrench parallel to 

the ground, insert the tang of the wrench into the 

_ channel assembly tube. Lift-up on-the wrench and 

- at the same time pull the eyebolt toward the tube 

and push on the wrench to pass the eyebolt 
shoulder through. the channel keyhole. 


4.- Lower the spare tire assembly. Swing the channel 
. to the rear of the vehicle and remove the wrench 
from the tube. os. 


5. .- With the channel assembly ‘end on the ground, 

remove the wheel retainer from the center bolt. If 
necessary insert the tang of the wrench through 
the retainer handle to provide additional leverage 
to loosen the retainer from the center bolt. 


6. Remove the spare tire from the. channel assembly. 


NO. 1 CROSSMEMBER 
5035 


FRONT; | ee 
BUMPER BOLT. 100 Wi 
_ REINFORCEMENT _  g05815 (59-88 FT_LB) 
Vee oo _ RIGHT FRAME | , 
RAIL-5015 | 


N605815 


BOLT . 
N800883 > 
NUT LEFT FRAME 
80-120 Nm RAIL-5016 
"(59-88 FT-LB) er 





FIG. 6 Bumper Installation—F-Super Duty Commercial 
. Stripped Chassis 
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Installation 


1. To replace the spare tire under the frame, center 


the tire on the channel assembly (Figs. 15, 16 and 
17). Shift the tire as necessary until it is balanced | 
on the channel. Install and always tighten the 
retainer on the center bolt until the wheel is a to 
the channel. 


2. Install the tang of: the lug-nut wrench into the 
channel assembly tube and swing the channel 
under the. eyebolt. 


3. Lift the channel and insert the shoulder of the 
eyebolt through the keyhole. ‘Shift the channel and 
-eyebolt until the shoulder of the eyebolt is pushed 
all the way into the slot. . 


4. Insert. the tang of the wrench into the eyebolt and 
always tighten the eyebolt until the tire cannot be. 
moved by hand pressure. Adjustment of the driver 
side channel ball end bolt is not required when 

_ Installing original equipment size wheel and tire. 


5. Refer to the View Y in Figs. 15, 16 and 17 for 

proper. position of the eyebolt after it has been 

‘ tightened: to secure the ‘Spare tire in stowage » 
‘position. . 


CAUTION: This eyebolt position is SPECIFIED to 
prevent possible channel separation and/or 
possible tire loss when the spare tire is loose in the 


channel. Tire looseness is caused by air leakage or 


by insufficient tightening of the eyebolt when 
installing the spare tire (flat: or inflated). | 


Spare Wheel Only—F-250—F-350 


When the wheel only (without tire) is ordered, it is 
located at the rear of the truck under the frame. A wood 
spacer is installed for shipment of the wheel only and 
must be removed when ee the tire (Figs. 15, 16 
and 17). 


After installing the wheel and tire in the carrying 
position, adjust the driver side channel ball and bolt and 
the eyebolt as necessary until the tire cannot be moved- 
by hand pressure. Then tighten both bolts an additional 
2 to 5 turns. 


GT. Bar—Pickup Box Mounted 


The roll bar is painted gloss black and normal 
painting procedure can be used when a repair is: 
required. | 


Removal 


1. Remove nuts and bolts that secure GT bar to the 
front panel of the pickup box (Fig. 18). 


2. From the underside of the vehicle, remove nuts 
that secure GT bar and braces to the floor of the 
pickup box. ; 


3. Lift and remove complete GT bar and brace 
assembly from vehicle. | 


NOTE: When replacing any one ‘section of the GT 
bar, it is only necessary to remove the attaching 
nuts and bolts that secure that particular section to - 
the vehicle ~ 


Installation 


1. Position the GT bar and brace assembly to the 
vehicle and secure with nuts and bolts shown in 
Fig. 19. 


2o.5 He all sttaching nuts to 17-27 N-m (12 20 ft- 
Ib). 
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By IDENTIFICATION’ oe 
a PLATE _ VIEWS 












DIESEL 
IDENTIFICATION 
PLATE-16702 
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FUELINJECTION |” 
IDENTIFICATION 
PLATE-9F768 


_ STANDARO 
_ PRODUCTION | 
IDENTIFICATION 
PLATE (F 150-350) 
16702 





_ STANDARD _ 
‘PRODUCTION 
IDENTIFICATION - 
| PLATE (BRONCO) 
16702 


(N6074-2A 


FIG. 7, Exterior Ornamentation, Front Identification Plates—F-150—F-350, F-Super aay and Bronco 


Swing-Away (Bronco) 
Removal and Installation 


For. swing-away spare wheel carrier. ene ane 
installation refer to Fig: 19. 


Inside Spare Wheel Carrier (Bronco) 
Removal and Installation 


For inside spare wheel carrier removal. and 
installation refer to Fig. 20. 


Rear Bumper. 


Removal and installation — 


The rear bumper installation for all models is sanown 
in Fig. 21. To remove the bumper, remove the bumper’ 
bracket-to-frame attaching bolts and ‘remove the 
bumper and brackets. Then, remove the brackets ‘from 
the bumper. To install the bumper, install the brackets. 


on the bumper. Position bumper to the frame and install 


bumper bracket-to-frame bolts. 
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| FRONT FENDER 
FRONT 
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DOOR MOLDING MOLDING 
ASSEMBLY 
ASSEMBLY © ENE 
1520936 | | 
REGULAR CAB - 8’.BOX FOR REGULAR CAB AND SUPER CAB 3 ALL REGULAR CABS - F-150 ~ 350 
_ DOOR MOLDING | FRONT FENDER | 
| | 4 NAME P 
MOLDING 1520936 | ME | LATE 
ASSEMBLY MOLDING a 
16C122 ASSEMBLY 
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MODEL 
IDENTIFICATION | 
PLATE-16702 BRONCO 


‘DOOR MOLOING 
ASSEMBLY-1520936 


MOLDING | 


ASSEMBLY BODY ‘SIDE MOLDING 
16C122 : BRONCO |! -291A34 ; 


FRONT FENDER 


NAME PLATE 7" “a a 
“16B114 FRONT FENDER 


NAME PLATE 
16B114 


"IDENTIFICATION 
 PLATE-16702 


VIEW B 





'N5309-2D 


FIG. 8 Exterior Ornamentation, Body Side Mouldings with Tu-Tone Paint Only—F-150—F-350, Bronco 















MOULDING MOULDING 
ASSEMBLY ASSEMBLY 
29426 291C86 










MOULDING 


_ MOULDING ASSEMBLY MOULDING 
ASSEMBLY 20780 27720 
16C054 


REGULAR CAB SHOWN 
SUPER CAB AND BRONCO If TYPICAL N6085-1A 





FIG. 9 Exterior Ornamentation, Wheel Lip and Body 
Side Moulding—F-150—F-350 Shown, Bronco 
Similar | 
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FINISH PANEL 
42607 







TAILGATE OUTSIDE . 
FINISH: PANEL 
42507. 


F150-350 STYLE SIDE 


N5310-2D 


FIG. 10 Exterior Ornamentation and Tailgate Mouldings—Bronco, F-150—F-350 
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NOTE: LUBRICANTS OF ANY KIND (SILICONE, MACHINE OIL, ETC.) 
MUST BE REMOVED FROM ALL SURFACES OF THE BODY 
MOUNT ASSEMBLIES OR RESPECTIVE FRAME SURFACES 
PRIOR TO SHIPPING OR DURING THE BODY MOUNT 


INSTALLATION. 
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FIG. 11 Body Mounts—F-150—F-350, F-Super Duty Chassis Cab 
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FIG. 12. Body Mounts—Bronco 
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PRIOR TO THE BODY MOUNT INSTALLATION 
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5K140 “ue N601414 


N601414 


WASHER 
N630089 


REINFORCEMENT 
5K140 


WASHER 
N30089 


- 


. FOR CROSSMEMBERS. 6 AND 7. 
: (CROSSMEMBER 7 MOUNTED 
’ IN OPPOSITE DIRECTION) - 
VIEW U 


NO. 2 CROSSMEMBER 
026 


BOLT 


-] _NO. 4 CROSSMEMBER 
RIVET. . 50300 ° Né01788 


7098 ae WASHER 
N64709 | 630089 


NO. 3 CROSSMEMBER WASHER 
5028 N630089 


VIEW Y 2 VIEW Z 


 N5332-2A 


FIG. 13 Frame and Crossmember Installation—F-Super Duty Commercial Stripped Chassis (158 inch) 
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NO. 2 CROSSMEMBER. 


~NO. 1 
CROSSMEMBER 
5020 


~--T 80-120 Nem 
| (59-89 FT-LB) 


NO. 6 
-| CROSSMEMBER - 
|” (REAR) -- 
5035 


RIVET 
N647098 


FIG. 14 Frame and Cros 


x 


5026 


REINFORCEMENT . 


5K140 


‘6016 


NO. 3 CROSSMEMBER 
5028 , 5030 
7 (208" ONLY) ~ 





- GUSSET . 
5097-B (RH) 


WASHER: 
— N630089 


§ 


BOLT - 
BOLT 
N601414 


NO. 4 CROSSMEMBER |" - 
5030 


“REARMOST 
SET OF HOLES 


NUT 


60-90 N-m < 


(44-66 FT-LB) 


NO. 4 CROSSMEMBER 


NO. 4. CROSSMEMBER 












- 5030 





VIEW X RIGHT | 
. FRAME RAIL 
5015 


LEFT FRAME 

RAIL-5016 
'" - REINFORCEMENT ¢~- NO. 6 
et ‘ 5K140 ° CROSSMEMBER 


(REAR) 
6035 


| ; » NUT 
| a 60-90 N-m 
NUT | (44-66 FT-LB) 
80-120 N-m sa 
. (59-89 FT-LB) . 


BOLT 
N605815 


GUSSET 
5097 


NO. 3. | 
CROSSMEMBER 
5028 


WASHER 
_N630089 


smember Installation—-F-Super ‘Duty Motor Home. Chassis (178 and 208 inch) 


NO. 6 CROSSMEMBER (REAR) 
5036. - 


REINFORCEMENT 
5K140 


NO. 5 CROSSMEMBER | 
5035 | _ 


> NO. 1 


CROSSMEMBER | 


R.H. ONLY 


= ~N605815 


‘BOLT NO. 2 CROSSMEMBER 
N601798 


NUT . 
80-120 N-m 
(59-89 FT-LB) 


N5692-2A 
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USE THIS HOLE FOR 


NUT , 
N620482-S2 NUT : NUT-N805270-S56 ALL EXCEPT P215/15 
TIGHTEN TO —.N805270-S56 (BLUE), AS REQUIRED WHEELS AND TIRES 

51-67 N-m (4 REQ'D) PUSH BOTTOM FLANGE 
(37-50 FT-LB) UP AFTER 






ALTERNATE TIGHTENING EYEBOLT 


USE THIS HOSE FOR 
P215/15 WHEELS 
AND TIRES ONLY 


VIEW W 
RETAINER-1474 NUT-N620467-S2_ SUPPORT a SPARE WHEEL 
DO NOT OVERTIGHTEN, TIGHTEN TO 1405 CARRIER 
THIS RETAINER 12-20 Nm SUPPORT-1497 
| MUST BE REMOVABLE (9-14 FT-LB) 
WITH HAND : 





BOLT 







r rs 5S Fr 
N605801-S2 L Ky FORCE ONLY 
RIVET Fils 
N647096-S 
CHANNEL , 
ASSEMBLY - NUT-N810503-S56 
1443 PUSH TO BOTTOM 
| OF BOLT 
7 TIGHTEN TO 60-95 N-m 
BOLT BOLT (43-70 FT-LB) 
N803587-S2 N802402-S55 (195mm) 
N802403-S55 (230mm) F-250-350 WITH WHEEL ONLY 


SHOULDER OF EYE BOLT MUST 
BE SEATED SECURELY IN SLOT 





ey 
EYE BOLT MUST BE IN VERTICAL 
POSITION AFTER TIGHTENING 
TIGHTEN TO | | 

12 Nm CHANNEL 
POSITION TIRE WITH VALVE SPACER as 1443 
STEM UP, WHEEL AND TIRE 10375 . 

MUST BE CENTERED ON | CHANNEL 
CHANNEL ASSEMBLY AFTER 
TIGHTENING LOOP OF EYE BOLT MUST 


BE 90° TO THE SLOT AND ~ 90° 
POINTING TO THE BACK 
WALL OF THE CHANNEL 

AFTER TIGHTENING. § yEWyY 





FOR WHEEL ONLY 


NS121-2F 


FIG. 15 Spare Tire Carrier—F-150—F-350 Without Aft Axle Tank 
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> NUT 
oS oh oo 4 N620482-S2_ 
NUT FRONT OF VEHICLE TIGHTEN TO 


N805270-S56 | (7-37 FTLB) 

























| SUPPORT _ ‘ 
“4497 





RIVET 
N647096-S 


NUT-N805270-S56 | 
AS REQUIRED PUSH 
BOTTOM FLANGE UP 
AFTER TIGHTENING 
EYEBOLT : 


GUARD .*sRETAINER-1474 
: ) | DO NOT OVERTIGHTEN. 
ALTERNATE 


OF RIVET 
| mae 
N605801-S2 \ 


SPACER-1424 
USE DUAL —L 
WHEEL ONLY l 


NUT-N801503-S56 
PUSH TO BOTTOM 
OF BOLT 


| THIS RETAINER MUST BE 
REMOVABLE WITH HAND 
| FORCE ONLY. 





POSITION TIRE WITH VALVE 
STEM UP. FACE DUAL REAR 
WHEEL OFFSET DOWN. 


ON CHANNEL ASSEMBLY 


CHANNEL _ 
ASSEMBLY-1443 


TIGHTEN TO 12 N-m 
(8. FT-LB) MAX. 
EYEBOLT-N802403-S55 
EYEBOLT MUST BE 

IN VERTICAL POSITION 
_ AFTER TIGHTENING 





BOLT 
N801462-S56 






BOLT 


N803588-S2 F-350 CHASSIS CAB mee 


3475 (136.8) W.B. 
4085 (160.8) W.B. 


NOTE: FIRST TIGHTEN BOLT TILL TIRE IS SNUG TO CROSSMEMBER | 
THEN TIGHTEN UNTIL TIRE WILL NOT MOVE WITH HAND FORCE 


FIG. 16 Spare Tire Carrier—F-150, F-250—F-350 With Aft Axle Tank 


WHEEL AND TIRE MUST BE CENTERED 
AFTER TIGHTENING RETAINER 


~ CHANNEL 
ASSEMBLY-1443 


FOR WHEEL ONLY 
_ VIEW X 


- SHOULDER OF EYEBOLT 
MUST BE SEATED SECURELY 
IN KEY HOLE 


CHANNEL 


BACKWALL 
ASSEMBLY — OF CHANNEL. 


90° 


LOOP OF EYEBOLT | 
MUST BE 90 DEGREES TO THE SLOT 
__ AND POINTING TO THE. BACK 
WALL OF THE CHANNEL AFTER THE 
TIGHTENING. 


VIEW Y 


APPROX. 70mm _--<—— 


™* 


PUSH ON SECURELY 
EACH SIDE 





N4812-2E 


oou0/g puke salieS-4—BunuNnoWw pue wily Apog GhL-O€-ZP 
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— NUT Be 

te N620482-S2 
NUT FRONT OF VEHICLE TIGHTEN TO 
__N805270-S56 | eed 


SUPPORT . 
1497 


NUT-N805270-S56 

AS REQUIRED PUSH 

BOTTOM FLANGE UP 
- AFTER TIGHTENING 

EYEBOLT 


RETAINER-1474 
DO NOT OVERTIGHTEN. 
THIS RETAINER MUST BE 
REMOVABLE WITH HAND 
FORCE ONLY. 










—\ 7. ALTERNATE XK 

< OF ye 
BOLT 

N605801-S2 is 


SPACER-1424 
USE DUAL 
WHEEL ONLY 


NUT-N801503-S56 
PUSH TO BOTTOM 
OF BOLT 















POSITION TIRE WITH VALVE 
- STEM UP. FACE DUAL REAR 
WHEEL OFFSET DOWN. 


ON CHANNEL ASSEMBLY 


CHANNEL | 
ASSEMBLY-1443 


VIEW X 







TIGHTEN TO 12 N-m 
(8 FT-LB) MAX. 
EYEBOLT-N802403-S55 
| EYEBOLT MUST BE | 
BOLT 
N801462-S56 - 





AFTER TIGHTENING 





BOLT aE Oe ee ok 
~ -N803588-S2_ -_ F-350 CHASSIS CAB 

en ee 3475 (136.8) W.B. 
4085 (160.8) W.B. 


NOTE: FIRST TIGHTEN BOLT TILL TIRE IS SNUG TO CROSSMEMBER _ 
"THEN TIGHTEN UNTIL TIRE WILL NOT MOVE WITH HAND FORCE 


FIG. 7 | Under Frame ‘Spare Tire Carrier—F-350 Chassis Cab, F-Super Duty 


WHEEL AND TIRE MUST BE CENTERED 
AFTER TIGHTENING RETAINER 


AN VERTICAL POSITION 


CHANNEL 
ASSEMBLY-1443 


FOR WHEEL ONLY 
VIEW X 


SHOULDER OF EYEBOLT 
MUST BE SEATED SECURELY 
IN KEY HOLE 


‘CHANNEL BACKWALL 
ASSEMBLY oS x) OF CHANNEL 
1443 | 


90° 


LOOP OF EYEBOLT 
MUST BE 90 DEGREES TO THE SLOT 
AND POINTING TO THE BACK 
WALL OF THE CHANNEL AFTER THE 
TIGHTENING. 


APPROX. 70mm 
- PUSH ON SECURELY 
~ BACH SIDE — 


VIEW 2. 





N4810-2E 


—09U0sg pue se}iag-43—BHununow pue wit Apog -Qb-0€-2b 
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‘BAR ASSEMBLY 


WW eae eee 





PAD . 
98518N00 \ 
379690-S2 
34977-S2 ae aie eoen 
. °° eee @ ae 
ae 
e ; : 
e . i 
no 
BRACE ASSEMBLY 
985 1876-7 
Wee 
| eee eee 
‘ ae 
‘ 
| % Soe 
nd | : 
VIEW A VIEWS B&C | 
BRONCO 


RETAINER 
ASSEMBLY 


BOLT 
56741-S2 98518-A-88-A 


SEALER 
GRAY OR BLACK 
ESB-M4G32-A _ 


RETAINER 
ASSEMBLY 


RETAINER 
ASSEMBLY 
98518A96-A 
| SEALER 
ESB-M4G-32A 





N2428-20 


FIG. 18 GT Bar-Pickup Box Mounted—Bronco and F-150—F-350 
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oa oe  eaenice "SCREW AND WASHER 
'BOLT-N803207-S100 3. ASSEMBLY. : - ASSEMBLY = 
Nm EarBtasg NG Reg) 


REINFORCEMENT 
1A401 


oa | | 


| ie 


Z| 


‘ 
PLATE | 
ASSEMBLY z Al 3 


SCREW.AND WASHER. 
ASSEMBLY-57472-S2 
TIGHTEN TO7: 
8-15 Nem 
(6-11 FT-LB) —— 
"4 (2 REQ’D). - 
1012 





FIG. 19 Swing-Away Spare Wheel Carrier—Bronco 


4 


DAVE GRAHAM INC, 2012 
ALL RIGHTS RESERVED 


47-30-19 


Body Trim .and Mounting—F-Series -and Bronco 


47-30-19 





 ” BOLT-386273-S101 
TIGHTEN TO 
30-43 N-m : 
(22-32 FT-LB) ao WASHER 
351472-S2 


382272-S2 


WING NUT 
386605-S40 


-  LocK 
ASSEMBLY 





BUMPER NUT AND WASHER 
. COVER N620484-S2 . 
170781 (2 REQ’D EACH SIDE) 
. TIGHTEN TO 
95-140 N-m 


AME - 
RAIL 


BUMPER 
‘PAD 
17C996 (LH) 


BUMPER PAD 
17914 (RH) 


FIG. 21 Rear Bumper. 


a eS - (3 REQ’D. 


_ INNER BUMPER 





SUPPORT 


SCREW AND WASHER 
- - “ASSEMBLY-57130-S36 

TIGHTEN TO 

8-14 N-m . 

(6-11 FT-LB). 


‘. BOLT-386273-S101 
_+_ TIGHTEN TO - 
30-43 Nm. 
(22-32 FT-LB) 


__ WASHER -’* ° 
" 351472-S2: 


" 383609-S2 *\ 
INSTALLATION WHEN NO SPARE 


TIRE IS SPECIFIED. 
VIEW A 


BOLT-N605827-S2 

(1 REQ’D EACH SIDE) 
TIGHTEN TO 

95-140 N-m 

(71-103 FT-LB) 


BOLT-N605827-S2 

(2 REQ’D EACH SIDE) 

TIGHTEN TO 95-140 N-m 
- (71-103 FT-LB) 


N620484-S2 ~ 


a 


if 


~ 


cs 


= 


NUT AND WASHER 
N621945-S2 


(1 REQ’D EACH SIDE) 
: 7 TIGHTEN TO 20-27 N-m 
BD ; ae (15-19 FT-LB) 


OUTER BUMPER 
ARM-17795 
. "N605827-S2 
(2 REQ’D EACH SIDE) 


REAR BUMPER 
ASSEMBLY-17775 


CARRIAGE BOLT 
N800883-S100 | 
(1 REQ’D EACH SIDE) 


STEP BUMPER BRONCO - ALL 
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VEHICLE APPLICATION Installation 


E-150 Through E-350 and Club Wagon. 


REMOVAL AND INSTALLATION | 


Radiator Grille 
Removal 


1. Unlatch and raise the hood. Seats the hood in © 


position with the hood support rod. 


2. Remove the four screws attaching the center of 
the grille to the radiator grille supports (Fig. 1). 

3. Remove the four screws at the bottom of the grille. 
4. Remove the nine plastic rivets located on the 


upper flange of the grille which attach to the 
radiator support and the gussets. | 


5. Separate the grille from the front of the vehicle. 


Installation 
1. Position the grille to the front of the vehicle. 
2. Install the two center screws, but do not tighten 


fully. Check the alignment on grille for uniform | 


spacing relative to the fender screws. Tighten the 
- center screws to 0.90-2.25 N-m (8-20 in-ib) (Fig. 


Install the nine plastic rivets across the top of the 


3. 
grille attaching the top flange to the radiator 
support and the side gussets. 

4. Install the four screws (at the bottom of the grille) 


attaching the grille to the radiator grille opening 
lower panel. 


Radiator Grille Opening—Lower Panel 


Removal 
1. Remove the front bumper as outlined (Fig. 3). 
2. Remove the radiator grille as outlined (Fig. 1). 


3. Remove the two lower center screws attached to 
the radiator grille support bracket. 


4. Remove the two screws attaching the outer 
radiator support at the upper tabs. © 
5. Remove the two side bolts which attach to the 


front fenders, two bolts per side (Fig. 2). 


1. Install the two side bolts, two per side, retaining the © 
ends of the radiator grille opening lower panel to 
the front fenders (Fig. 2). 


2. Install the two lower center screws attached to the 
radiator grille support (Fig. 1). 


3. Install two self-tapping screws through the upper 
tabs of the outer radiator support. 


4. Install the bumper assembly as outlined (Fig. 3). 
5. Install the radiator grille as outlined (Fig. 1). 
Front Fender it 

Removal | 


1. Remove the radiator grille as outlined. 


2. Remove the two side bolts'attaching the end of the 
Lonard grille opening lower panel to the fender 
(Fig. 2 / 


3. remove the three Screws s attaching the lower ietige 


of the fender to the wheel housing. 


4. Remove the lower fender rear attaching | screw 
(Fig. 2) and shim(s). 


5. ° Open the door and remove the upper fender rear 


attaching screw and shim(s). 


6. Remove the two screws attaching the front edge of 


the fender to the’ radiator support. 


7. Remove the three screws and shim(s) attaching 
the top edge of the fender, and remove fender. | 


Installation 


To install the front fender, reverse Steps 1 through 7. 


Loosely install all attaching screws until the fender is 
adjusted for proper fit and appearance. Do not exceed — 
two shims at any location except at the lower fender 
rear. attaching screw. When all shims are installed, 
tighten all attaching screws to specification, then install 
the radiator grille as outlined. 


Front Bumper 


Removal 


1. Remove license plate Bigcnere and bumper pad as. | 
-outlined (Fig. 3). 
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SCREW-—57030-S36 
- 10-14. N-m— 
(7-11 FT-LBS) 


z as S101W | ; 
U-NUT—45263-S1 RADIATOR GRILLE 


SUPPORT 


SUPPORT RADIATOR 
GRILLE OUTER 8182 


U-NUT—45260-S100 


GRILLE: 
82000 


U-NUT—45260-S 100 


oa PANEL-RADIATOR GRILLE 
SCREW—56912-S438 . = OPENING LOWER-8211 
90-2.25 N-m 
(8-20 IN-LBS) 


_ SCREW-579 12- S438 ; ; SCREW--5 7030-836 
.90-2.25 N-m , i 10-14 N-m 
(8-20 iN-LBS) Pte, ‘ (7-11 FT-LBS) 





FIG. 1 Grille Installation 


- HOOD BUMPER. 


SCREW-17-27 N-m 
(12-20 FT-LBS) 


SHIM : 
“oN (2: MAXIMUM) 


UPPER FENDER REAR 


pe ATTACHING SCREW 


17-27 N-m (12-20 FT- LBS) 


LOWER FENDER REAR 
ATTACHING SCREW. 


™~ 17-27 N-m (12-20 FT-LBS) 
bee i 


. 


' RIGHT FRONT FENDER SHIM (As REQUIRED) 
~ 


(1 EACt SIDE) 
8-18 N-m ‘ 
(6-13 FT-LB) 


SCREW OS : , a ; . rete : 
8335258 OE” | 7 
| . (ONE EACH SIDE) 


a eA 2 ‘LEFT FRONT - 
RADIATOR GRILLE OPENING | ~ : } ; - FENDER 
LOWER PANEL 5 ap . 160056 
8211 ' 


BOLT (1 EACH SIDE) ; : 
17-27 N-m 17-27 Nem 
(12-20 FT-LB) . (12-20 FT-LBS) 
: SCREW (3 EACH SIDE) 
' (ONE EACH SIDE) (1 EACH SIDE) 
17-27 N-m (12-20 FT-LBS) 





FIG. 2 Front Fender installation 
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355743-S101 
(4 REQ’D) 


BRACKET 
17A385 


(2 REQ’D) - BOLT 
; BOLT 57032-S103 
57032-$103 ae: (7 REQ'D) 


FIG. 3 Front Bumper and Bumper Guards _. 


2. Remove four bolts and nuts retaining the bumper. 
Carefully remove bumper. © ~ 


Installation 


1. Loosely fit the four bolts and nuts retaining the 
bumper. Ensure proper pamper poster ang body- 
to-bumper clearance. 


2. Tighten attaching nuts to 61-88 N-m (45- 65 ft-lb). 


3. Install bumper pad and license plate bracket as 
outlined. — 


Front Bumper Pad | 
Removal _ | oe , 
1. Remove license plate bracket as outlined. 


2. Using a pair of pliers, carefully compress the 

' plastic bumper pad retaining barbs. Access the 

bumper pad retaining barbs from the inner surface 
of the bumper. 


3. Pull each portion of the sedi fies of the bumper as 
it is released. Remove pad. | 


Installation 


1. Align the center of the bumper pad with the center 
of the bumper and press this small area into place. 


2. Stretch the pad and work the pad barbs into place. 
Work from the center out, switching from left of 
center to right of center, as the pad is gradually 
stretched from the center to the outer edges of the 
bumper. If necessary, use a small rubber hammer 
to tap each barb into place in its rectangular Slot | in 
the bumper. 


3. . If the barbs are damaged and can not be secirely 
fastened to bumper, replace pad. 
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- NUT 
385397-S55 
TIGHTEN TO 
61-88 N-m , 
(45-65 FT-LB) 


AIR ASS Y 
DEFLECTOR ee 


VIEW A 
11001A06 





4. Install license plate bracket as outlined. 


License Plate Bracket (Front) 


Removal 


1. To remove bracket, drill out the two rivets retaining 
the top of the bracket to the bumper. 


2. Remove the lower center bolt at the base of the 
_ bracket. Remove pieces 


Installation - 


1. Install two new rivets through the top edge of the 
‘bracket. 


2. | Install the lower center bolt at the es of the 
bracket. 


Rear Bumper 


Removal 
1.- Remove bumper pad-as outlined. - 


2. Remove four nuts and bolts attaching the bumper 
to the support brackets (Fig. 4). 


3. eueye bumper. 
Installation Ps 


1. Position bumper on support brackets and loosely 
install the four nuts and bolts. Ensure proper 
bumper position and body-to-bumper clearance. 


2. Tighten attaching nuts to 27-41 N-m (20-30 ft-lb). 


ad 


Install bumper pad as outlined in this Section. 
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BUMPER 
SUPPORT 
17A932 (LH) 


NUT 
384695-S55 
(4 REQ’OD) 

TIGHTEN TO 
27-41 Nem 


BOLT 
56805-S55 
(4 REQ’D). 


(20-30 FT-LB) 


’ BOLT 
385575-S102 
(4 REQ’D) 

- 17906 


FIG. 4 Rear Bumper 


Work from the center out, switching from left of 
center to right of center, as the pad is gradually 
stretched from the center of the outer edges of the 
bumper. If necessary, use a small rubber hammer 
to tap each pad barb into place in its ecngules 


Removal — 


A 


-~Remove bumper pad from bumper as outlined. 


BUMPER 


Vs 


1. 


BUMPER 
SUPPORT 
17A929 (RH) 


382484-S54 
(4 REQ’D) 


REAR STEP 
> ‘BUMPER — 


383465-S101 
(2 REQ'’D) 





~ Remove six nuts and bolts owe the bumper to 


Rear Bumper Pad 2. 
R ' —s the bumper bracket. 
ae 3. ° Remove bumper. If required, remove four bolts that 
1. Using a pair of pliers, carefully compress: the secure brackets to frame. Remove brackets. 
plastic bumper pad retaining barbs. Access the 
bumper pad retaining barbs from the inner surface Installation 
-__ of the bumper. 1: If necessary, install brackets and fighter four 
2. Pull each portion of the pad free of the bumper as _- attaching nuts and bolts to Be- 122 N-m Mee 90 ft- 
it is released. Remove pad. , Ib). 
Installation 2. Position bumper on support ar and loosely 
attach the six nuts and bolts. Ensure proper 
te eee eS EL the bumper pad and mark it with bumper position and body-to-bumper clearance. 
2. Find the center of the bumper and align it with the 3. Tighten attaching nuts securely. 
center of the pad. 4, Install bumper pad as outlined. 
3. die a small area at the center of mie pad into Rear Step Bumper Pad 
4. Stretch the pad and work the pad barbs into place. Removal. 


Using a pair of pliers, carefully compress the 


. plastic bumper pad retaining barbs. Access the 


bumper pad retaining barbs from the inner surface 
of the bumper. 


slot in the bumper. 2. . Pull each portion of the pad free of the bumper as © 
| : ' + it is released. Remove pad. 
Rear Step Bumper Installation 


Align the center of the bumper pad with the center 
of the bumper and press this small area into place. 
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2. Stretch the pad and work the pad barbs into place. 
_ Work from the center out, switching from left of 
center to right of center, as the pad is gradually 
stretched from the center to the outer edges of the 
bumper. If necessary, use a small rubber hammer 


to tap each barb into place | in its eee slot in | 


the bumper. 


3. If the barbs are damaged and can not be securely 
fastened to bumper, replace pad. 


Exterior Mouldings | 


Removal and Installation 


Before removing the exterior aeons determine by 
the type of retainer used if it is necessary to remove an 
interior trim panel (Figs. 5 through 9). If a weld stud is 
distorted or broken off, it should be replaced with screw 
(379560-S101). | hs | 


Body Mounts 
Removal and Installation | 


The E-150—E-350 sae mounts are shown in Figs. 
10, 11 and 12. © 


Body Sealer 


For sealer types and application procedures refer to 
Section 47-01, Body Shell, Exterior Trim, Frame and 


| REAR CORNER LOWER 
PANEL MOULDING ASSEMBLY 
2229429 
. . cee 


FORD OVAL // | | 
_ PLATE ASSEMBLY | MOULDING SCREW 
: RETAINER —__N801775-S47 
MOULDING —-1121094 : 
RETAINER AND NUT 
2221066 45271-S36 


(3 REQ’D) (3 REQ’D EACH) 





N801775-S47 





MOULDING RETAINER 
2221066 






® 


FIG. 5 Exterior Side and Rear Mouldings 
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47-52-5 


Underbody—General. For test procedure for locating 


dust and water leaks refer to Diagnosis and Testing in 


Section 47-01, Body Shell, Exterior Trim, Frame and 
Underbody—General.. : 


Frame Dimensions 


For E-150—E-350 frame checking and repair. 
procedures refer to Section 47-01, Body Shell, Exterior 
Trim, Frame and Underbody—General. 


._ §pare Tire Carrier 


- Removal and Installation 


The various spare tire carrier installations are shown 
in Figs. 13 through 15. 


Inside Mounting 


~ On inside installations, remove the standard retaining 
nut or optional locknut to remove tire from mounting 
(Figs. 13 and 14). 


' CAUTION: When installing the spare tire. yaindiok the 


rear seat on 12-passenger Club Wagons, Club 
Wagons with optional seat/bed, and 15-passenger 
Super Wagons, position the tire with the valve stem 
downward to prevent removal of the lock by 


- deflating the tire. Then, install the spacer and lock 


assembly as shown. 


LOWER REAR BODY 
SIDE MOULDING ASSEMBLY 
16291C86 . 


_ MOULDING RETAINER 
9929144 
(2 REQ’D) - 


















-.  FORD'OVAL NUT 
PLATE ASSEMBLY 





OPTIONAL 
“DIESEL” (16702) OR 
“OVERDRIVE” (7G056) 








MOULDING ° 
RETAINER-1121094 
AND NUT-45271-S36 | 







“MOULDING RETAINER 
9929144—i. 


N7405-2A 
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FIG. 6 Rear Corner Moulding—Super Van 


_ Outside Mounting 
E-150—E-150 
Removal and Installation 


The outside- monic’ spare tre | is equipped with a tire. . 


cover. 


, To remove, grasp the edge of the cover. behind the: . 
top of the tire. Slide the cover rearward over the top of — 


the tire, then downward. 


To install, position the cover with the drainage eyelet | 


at the bottom, over the edge of the tire. Slide the cover 
upward, wrapping it around the edge of the tire until the 
cover is completely fitted.. ; 


NOTE: The spare. tire cover is assoc to fit snugly 
around the tire. When properly installed, the cover seam 
will be centered on the face of the tire. | 
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278C74: 


To remove the tire from. the. carrier, follow the — 
instructions below.” 


4. Remove the padlock (Fig. 45). 


2. Remove the retaining nut assembly. 


NOTE: If the retaining nut is very tight, insert the 
chisel point'’ of the lug: wrench in one of the slots 

in either end of the retaining nut and turn the nut 
counterclockwise. 


3. Remove the: retaining disc, then slide the tire 
4 “outward and. lift off of the carrier.’ 


When installing. the spare tire, be sure to tighten the 
retaining nut securely before installing the lock. This will 
help prevent spare tire vibration or noise. 
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STANDARD FRONT FENDER a OPTIONAL FRONT FENDER 
AND DOOR MOULDING , AND DOOR MOULDING 





N2905-2E 


FIG. 7 Exterior Front Fender and Door Mouldings 
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= S)(0) . —- 
(=i ZS | 7 ee NA 
<> 
= cS) . NOTE: NAMEPLATES NAMEPLATES 
Ja Soa RETAINED | OVERDRIVE-16702 
WITH PRESSURE sy '  DIESEL-7G056 





VIEW E : | 7 SENSITIVE TAPE N1677-25 


FIG. 9 Exterior Ornamentation 
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ge 


7 | ce, CAa-OD a Peon 
mee ive all By FRONT a F 


VIEW X aie 
<— 





<j | REAR END 






eas 








— 
a 
ra 5B097 © 
a 


FOR E-350 VAN ONLY 
VIEW W 


. 











~ BOLT 
_385886-S100 








BOLT-387165-S100 
41-67 N-m (30-50 FT-LB) WASHER 


388235-S2 









SHIMS 
6200145 














RETAINER © 
RETAINER 


391014 


UPPER ABSORBER 
1000154 - 


BRACKET 
5077 










BOLT - 
387165-S100 
41-67 N-m (30-50 FT-LB) 


RETAINER > 
/ 391014 


UPPER ABSORBER ~ 
1000154 


UPPER ABSORBER |. 
1000154 
































LOWER ABSORBER | RETAINER LOWER 

















1000155 1000151 ABSORBER 
. 1000155 
RETAINER RETAINER | 
1000151 i eo 1000151 | 
VIEW Y 


N2573-2G 


FIG. 10 Body Mounts—Vans and Club Wagons 
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WASHER TIGHTEN TO 
388235-S2. 41-67 N-m RETAINER 
(30-50 FT-LB) 391014 | 


6200145 


BUMPER 


ASSEMBLY 
5B097 


#2A AND #3A MOUNTS 


(E-350 SUPER VAN oe 
: VIEW X 





385886-S100 


UPPER 
ABSORBER 
1000154 


LOWER 
ABSORBER 
1000155 
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BOLT-387165-S100 
TIGHTEN TO 
41-67 Nem 

(30-50 FT-LB) 


ABSORBER 
RETAINER  - 
391014 


UPPER | 
ABSORBER 
1000154 


‘LOWER 
ABSORBER 
1000155 


LOWER RETAINER 
ASSEMBLY 
1000151 


#3 AND #4 MOUNTS 
EW Y 


REAR END 


BOLT-387165-S100 
TIGHTEN TO 


ABSORBER 41-67 Nem 


"(30-50 FT-LB) 
ABSORBER 
RETAINER 
391014 

UPPER 
ABSORBER 
1000154 


BRACKET-5077 


LOWER 
ABSORBER 


LOWER RETAINER | 1000155 


“=—"N ASSEMBLY 
1000151 


FESM MOUNT 
VIEW U 


LOWER. 
RETAINER 


ASSEMBLY 
#1 MOUNT 1900151 


VIEW V 





FIG. 11 Body Mounts—Supervans and Superwagons 
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BOLT-387165-S100 
TIGHTEN TO 
41-67 N-m 

(30-50 FT-LB) 


ABSORBER 
RETAINER 
391014 
‘UPPER 
ABSORBER 
1000154 


‘LOWER 
ABSORBER 
1000155 

LOWER RETAINER 


ASSEMBLY 
1000151 


-#5 AND #6 MOUNTS 
VIEW Z 








<2 VIEW Y 


BOLT-387165-S100 
TIGHTEN TO 
41-67 N-m 

(30-50 FT-LB) 


ABSORBER 
RETAINER 
391014 
UPPER — 
ABSORBER 
1000154 


~ LOWER 
ABSORBER 
. 1000155 


LOWER 
RETAINER . 
ASSEMBLY 
1000151 


#2 MOUNT 
VIEW W 


N5125-2D 
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3 SPACER 
SPACER - 5C051 | 7 - SPACER 
ASSEMBLY : 
158” WHEELBASE 
SPACER 5C050 
ASSEMBLY 7 
138” WHEELBASE ° 
5C052 : 


MOUNTS LONGITUDINAL SYSTEM 
(138” AND 158” WB-STANDARD) 












SPACER 
ASSEMBLY ~ SPACER 
| SPACER 5C051 _ ASSEMBLY 
THROW-AWAY we ASSEMBLY-5C050 = 5C050 


“INSTALLATION ON 138” WB 
CUT-AWAY VEHICLES WITH 
LATERAL SPACER OPTION 

W/THROW-AWAY TANK ONLY 





REAR END 
SHOWING SPACER MOUNTS 
view vO | LATERAL SYSTEM _ 


—@ 


ees 
VIEW Y 


BOLT-387165-S100 
41-67 N-m 
(30-50 FT-LB) 









SPACER ASSEMBLY 


5C050 RELOCATED '  BOLT-56761-S2 
AS SHOWN - NUT-34978-S2 


48-67 Nem 
THROW-AWAY (35-50 FT-LB) 
FUEL TANK 






RETAINER-391014 













‘LOWER ABSORBER = 
1000155 ™~ 


FLARE AT [x oD 
ASSEMBLY sey 
LOWER RETAINER ————- 


(#2 MOUNT) ASSEMBLY-1000151 (41 MOUNT) 
VIEW X VIEW Y 


























ae , 7 
385886-S 100 REPLACE BOLT IN ABSORBER 
TIGHTEN TO MUST BE SHIPPED WITH VEHICLE 
41-67 Nm FOR USE IN ATTACHING SPACER 
(30-50 FT-LB) VIEW V ASSEMBLY. TO FRAME). 


WASHER BOLT-385886-S 100 
388235-S2 iL TIGHTEN TO 41-67 N-m 
RETAINER = (30-50 FT-LB) 
SHIMS-6200145 


391014 
UPPER ABSORBER-1000154 
LOWER ABSORBER-1000155 


(FESM MOUNT) LOWER RETAINER 
VIEW W ASSEMBLY-100151 





SPACER | BOLT 
PODEMELY 385886-S100 


RETAINER 


— * 391014 
UPPER ABSORBER .. FLARE AT 
- 1000154 
pA ; 














ASSEMBLY 
LOWER ABSORBER | 
1000155 ~? OD 


LOWER RETAINER 
ASSEMBLY-1000151 


TYPICAL 12 PLACES (138” AND 158” WB) TYPICAL 10 PLACES (176” WB) 
VIEW Z 


Ni 


ASIA 







a cad 





N4820-2D 


FIG. 12 E-350 Body Mounts and Spacers—Cutaway 
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STANDARD 
NUT 


N4821-1A 


FIG.. 13 Side-Mounted Sparewheel Stowage All Vans 
_. and 5, 7, 8, and 11-Passenger Ciub avagons, 
Except with Seat/Bed epner: | 


NUT-388757-S55 | 


(2 REQ’D) 
| TIGHTEN TO 
34-52 Nem 
REINFORCEMENT (25-38 FT-LB) 
ASSEMBLY-1429 






. ARM 
| ASSEMBLY 
SPACER 1432 
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OPTIONAL LOCK NUT 





N4822- 1A 
FIG. 14 Floor-Mounted Sparewheel Stowage 


Passenger Club Wagon, Club Wagon with 
Optional Seat/Bed and 15- Passenger Super 





Wagon Only 

HINGE INSULATOR 
ASSEMBLY 

ce SA657 
CS (@ . 
oe ee WHEEL AND WHEEL 
CARRIER COVER-1A372 
ASSEMBLY 


FA 
wan | ef 
STi hy Se RETAINER 
(rr PLATE 
1424 
ea 
BOLT 
NUT-34164-S55 ea | 
| TIGHTEN TO aun 
16-31 N-m 
WASHER 23 FT- " ASSEMBLY 
34907-8856 (12-23 FT-LB) pati 
LOCK 
ARM 7 
BOLT | 18312 
ASSEMBLY 
CARRIER ies 
ASSEMBLY 
1433 
RETAINER 
1489 
5201-28 


FIG. 15 E-150—Optional Outside Mounting 
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METRIC 


INTRODUCTION 


Most threaded fasteners are covered by specifications that define required mechanical properties, 

' guch as tensile strength, yield strength, proof load and hardness. These specifications are carefully 
considered in initial selection of fasteners for a given application. To assure continued satisfactory 
vehicle performance, replacement fasteners used should be of the correct Strength, as well as the 
correct nominal diameter, thread pitch, length, and finish. 


Most original equipment fasteners (English system or Metric) are identified with aannae or 

"numbers indicating the strength of the fastener. These markings are described in the pages that 
follow. Attention to these meee is important in assuring that the proper bi ala fasteners 
are used. 


Further, some metric fasteners, especially nuts, are colored blue. This metric blue identification is in 
most cases a temporary aid for production start- rUup, and color will penerally revert to normal black or - 
bright after start-up. 


English system and metric sister fasteners are available through your Ford Parts and Service Pee 
tion. | 


NOMENCLATURE FOR BOLTS 


(ENGLISH) INCH SYSTEM METRIC SYSTEM 
Bolt, 1/2-13x1 Bolt M12-1.75x25 


G—Grade Marking | oe BIS . P— Property Class* 
(bolt strength) Phe Be (bolt strength) 

L— Length, (inches)* * ee ( L— Length (millimeters)* * 

T— Thread Pitch a T— Thread Pitch (thread width 
(thread/inch) | crest to crest mm) 

D— Nominal Diameter: = vw | D— Nominal Diameter 
aches) 3 ae <7 (millimeters) 





*The property class is an Arabic numeral distinguishable from the slash SAE English grade system. 
**The length of all bolts is measured from the underside of the head to the end. 
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BOLT STRENGTH IDENTIFICATION 


(ENGLISH) INCH SYSTEM 





English (Inch) bolts—Identification marks correspond to bolt sstiengiirs increasing number of 
Slashes represent increasing Strength. | | 


METRIC SYSTEM 





Metric bolts—Identification class numbers eoieepond to bolt strength—Increasing numbers repre- 
sent increasing strength. Common metric fastener ” strength property are ae and 10.9 with the 


: class identification embossed on the bolt head. 


Grade Hex Nut Hex Nut 


Increasing dots represent increasing strength. 


HEX NUT STRENGTH. IDENTIFICATION 
(ENGLISH) INCH SYSTEM — | METRIC SYSTEM 









Class Hex Nut - - Hex Nut 






Grade 5 Grade 8 Property Property 
, . ‘3%; Class9 eG lass 10 
Identification identification  — O 
3 Dots 6 Dots : \ (Oo _ Arabic OQ 





_ May also have blue finish or paint daub on hex flat. 
Increasing numbers represent ease strength. 






Metric identification schemes vary by type of part, most often a variation of that used Sit bolts and — 
nuts. Note that ny types of English and metric fasteners ay no: ‘special identification if they are 


ke r u a 


HN CLASS CLASS__— CLASS. 
a ~ 10.9 98 88 


—Studs, barge Stade: may Carry ‘ihe property class . 
—Tapping, thread forming and certain other case number. Smaller studs use a geometric code on 
hardened screws the end. 


zs 
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METRICS — 
ENGLISH METRIC CONVERSION - | : 

































[—Beseription ‘| _‘Multipy ‘| By ‘| ForMetric Equivalent 
ACCELERATION. | _Footisec* | 0.3048 ~—~+|_metrelsect(mis) | 

TORQUE 

PRESSURE or STRESS | inches of water | 0.2488. | _kilopascals (kPa) 

ENERGY orwork [BTU «| 1055 ~—SSSSC*«Cfoules@) 

gone fo } : or 3.6 x 10° : , 

‘([[iGHT toot candie [10.76 ———*(|_tumensimetre® mim?) —_ 

| _ FUEL PERFORMANCE kilometres/litre (km/l); 

[TENGTH [inch —S*d SAS millimetres (mm) 

[foot 0.3048 metres (my 

AREA inch?’ ¥ |, 645.2. 2 | millimetres? (mm?) 

| _ 6.45. | .centimetres? (cm?) | 

foot 0092 9 metrestim) 

tyr? S—C*dYCSCtTS*LCmetres® 







VOLUME | — inch?’ 
7 | : inch? pass 
quart ; | litres 


3 (m?) 
[mm 
[vom 


“metres? (m°) ms 
kilograms (kg) _ 


ton ~ 907.18 kilograms (kg) 























, ton 0.90718 tonne — 
FORCE kilogram | 9.807. _ newtons(N) | 
ounce [0.2780 © newtons 
pound | 4448 | newtons | 


~ TEMPERATURE degree farenheit| 0.556 (°F -32) | degree Celsius (°C) 
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ME 





==METRICS 
_ DECIMAL AND METRIC EQUIVALENTS oe 


’ 






















. 


[Wer [075625 | o7_| [sama [515625 | 13.097 
17182 
35164 | 546875 | __‘13.801 
[ine | _.0625 588] [are 
564 [078125 [i984] [37164 
_ [are 09375 eset] [982 
[764 [100375] _2.78 | 
[D592 [15625 [3.969 | [282 
[ane [1875 aes | [tte 
ae aes se] [sess a 
782 | _21878 
a 
[34 [760 —~« 19.05 
i764 | _.265625—[_—ie.ra7_| 
92 [26128 tae] [ere e125 toa] 
[toes [206875 [754 
[tare [8125 ‘| 20.638 
[aia | _328125 [8334 | 
aes) |e aii 
[81a [983125 | 242200 
; 312 [96875 | 24.606 | 
wm | 50 | 7 | [| + [10 | 2a | 
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TORQUE CONVERSION 





















— (N-m) | | (LB-FT) -_ 

7 a ee eee 
E48 

on ee es ee ee 
SR: Oe 
I |: 
{50D 
SU |: ce I” 
ee 
| Sean, es oe 
Nicos oy OL gg ON a 
P80 HD 
103.3 


106 
1254 
(00 ers 


POUND-FEET 
B-FT | 





[2256.0 


[170 | ~2308 
184.4 | | 


Mi 





ETRICS 


NEWTON METRES 
(N-m) 































(LB-FT). 
ao F 
| 3 
5 
7 
~ 40 ; 
15 
20 
95 
30 | 
350 
~ 40... 
| 45 | 
50, 
55 
65 iz 
70 | 
75 


2. 
4. 
5. 
8. 
9. 
7. 


9092.0 
309783 


fo 

O . 

4 

1: | 
os 
ars 


244.0 ° 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


Air Conditioning - — Compressor and. Clutch— 
See Compressor and Clutch 


Air Conditioning — General Service ........ .. 36-30-1 
Adjustments | a ne ae 
Charging the System ................008. 36-30-6 

Discharge the System ....... ete mnnaaees 36-30-6 
Evacuating the System ........ cae Guieed .. 36-30-6 
Mini-Tube Vacuum Hose ...... saree teeceird 36-30-7 
Description and Operation . 
Air Conditioner Components ..... Pee acad 36-30-1 
Basic Principles ............... eaenee 36-30-1 
- Heat Transfer .........0.........2.2044.. 36-30-1 
Latent Heat of Vaporization jie cies aes 36-30-1 
Diagnosis and Testing - a: | 
Tee Adapter Tool ....... ee eee 36-30-5 
Specifications ............. ane aches .... 36-30-20 . 
Air Conditioning System — - « an 
E-150 — E-350 ......... nace teens . 36-65-1 
Adjustments ca _ A 
Temperature Control Cable re edape ceed 36-65-15 
Description’ | — 
- Control Assembly .............26....... 36-65-1 
Diagnosis and Testing 
_ | Blower Motor Voltage Test ea avhand Ga 12... 36-65-6 
Operation ) 7 
Vacuum System ...........:..05 0.022. 86-65-5 
Removal and Installation 
 7.3L-Diesel Engine eae : 
Compressor) .........0....5.- ee 36-65-33 
| Blower Switch idee ucena tare varie: OOHOO" 10" 
_ Center Register Panel Assembly ....... : 36-65-18 
Clutch Cycling Pressure Switch ..:...... 36-65-21 © 
Compressor Assembly .......... ee 36-65-31 
Compressor Clutch and Field Coil pened 36-65-34 
~ Control Assembly ...... eee e avec sees 36-65-15 | 
_ Defroster Nozzle .............. eer 36-65-17 
' Heater Hose and A/C Line Routing main 36-65-34 
Instrument Panel ...........0......005. 36-65-16 | 
Left Register Panel Assembly ......... -, 36-65-18 
_Outside/Recirculating Air Door in 
Vacuum Motor ..............00000- ,. 36-65-20 
_ Resistor Assembly ........... Sores mers .. 36-65-22 
~ Suction Accumulator/Drier ............. 36-65-29. 
-V-8 Gasoline Engines ....... Resto tates 36-65-31 
Vacuum Motors ..............202 eens 36-65-21 
Vacuum Selector Valve ................ 36-65-15 
Specifications ................ 2.000 .... 36-65-41 | 
Air Conditioning/Heater System — Manual 
F-150 — F-350 and Bronco ..... Fest techie 36-61-1 
_ Adjustments | | - 
Vacuum Controls and Temperature 
Control Cables .................05. .. 36-61-17 


INDEX. 


: ‘ 5 
- < . oo 
2 : ‘ * . ‘ 
F . 
. ; * . . 
« + . 
. “s 
’ 
‘ 
- 


Compressor . Uinta aae ncaa netic tir duiereet vet? 36-61-35 


Description ...............0.. acow Garett - 36-61-1 
Diagnosis and Testing ................08. 36-61-17 
~ Operation . 
’ . GAIOWS Sos sos tee tnaettd ean deen ... 36-61-2 
Clutch Cycling Pressure Switch . erer ... 36-61-16 
-Refrigerant Flow ............... ha camiese 36-61-2 
Service Access Gauge Port Valves ...... 36-61-16 
Suction Accumulator/Drier .............. 36-61-11 
System Components .................06. 36-61-6 
_ Removal and Installation | . | 
Blower Motor and/or Wheel ............ 36-61-28 
Blower Motor Resistor ...... iveiusuess BO-Ol-27 
Blower Speed Switch ............... ... 36-61-20 
Clutch Cycling Pressure Switch ..... 1... 36-61-33 
Condenser ............0.0ceees weeeee 36-61-34 
Control Assembly ....... Aaaunele dee eed a, 80-01-19 
Cross References :.......... ie a diaetanes 36-61-35 
Defroster Nozzle:.......... t eouaneeet 36-61-21 
Demister Nozzles and Hoses ......... .. 36-61-21 
Evaporator Case .............00000000 36-61-25 
Evaporator Core ...........¢..... ee 36-61-26 . 
_ Floor/Defrost Door Motor. avis -shspile,aaiandac alae eases 36-61-25 
_ Floor Duct ........ etiies Saneeiavte aeeeee 36-61-22 
Heater Core .:...... Peer err eee ea 36-61-22 
Heater Hoses .............. Lae eeeeess 96-61-35 © 
Instrument Panel ....... ic wae ase .. 36-61-21 
Outside/Recirc Air Door, Vacuum Motor 7 
_ or Door Crank ........5......0 20a 36-61-24 
Panel/Defrost Door Motor ............. , 36-61-25 
Plenum Door Vacuum Motors ...... 1... 36-61-25 
Plenum Doors .......... re dient: 36-61-24 
Refrigerant Lines ........... ea eesioes 36-61-34 
Register. Ducts .............. Sieinatond BO-Oleae 
Register: Louver Assembly Beh tek atte te 36-61-23 
Register Louver Assembly (Driver's 7 
_yold@ ONY)’ 2a Ses tecs ctenece eas ..+.. 36-61-23 
Suction Accumulator/Drier ............. 36-61-32 
Temperature Control Cable ............. 36-61-20 
Temperature Control Cam ...... we eeeess 36-61-21 
Vacuum Selector Valve ..... eeeeeeeee ss. 36-61-20 
Special Service Tools ............ bide tn iaisate ’. 36-61-53 _ 
- Specifications ................05. wee eee 36-61-53 | 


Air Conditioning and/or Heater ; Systems — 
Side Mounted Auxiliary — ~ E- 150 — E-350 .. 36-70-1 
Description a 
Auxiliary A/C-Heater Cover Assembly .... 36-70-4 


Control Assembly ................06- ... 36-70-1 
Expansion Valve .............c0cc ee eees —36-70-3 
Function Selector Lever ......2.......... 36-70-1 
FICQISICNS fete netic biteedauiweedadany 36-70-4 
Diagnosis and Testing _ | | 
Blower Motor Current Draw Test .......:. 36-70-4 
Blower Motor Voltage Test .............. 36-70-4 
Refrigerant System .................00. 36-70-6 
Test Procedure ............... cece nee 36-70-4 
Vacuum System Tests ..............005. 36-70-6 
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INDEX. 





Axle Noise ...... Se ene babe aae 18-01-9 





| ial \ | Axle Rear — See Rear Axle ................. 15-01-1 
A (Cont d.) | _ Front — See Front Drive Axle ........... 15-32-1 
; ; | 7 _ - 15-34-1 
Removal and Installation ie ; | | Axle Testing oe Wate ee eee a are eae eee ee ee Bie tate 15-01 -2 . 
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Brake — Overhaul ...............0.ce ee eeee 12-01-19 
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Drum Brakes ............c ccc cece e ee ees 12-01-2 
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Rear Antilock Brakes ................04. 12-01-3 
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Diagnosis Guides ...................6.. 12-01-6 
Dual Brake Warning Light Test Seieveua ha mats 12-01-3 
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“Power Brake Function Test .............. 12-01-4 
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Component Location ................. ... 12-31-2 
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. Flashout Codes Chart ..................4 12-31-6 
_ Troubleshooting Chart ................... 12-31-4 
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_Warning Lights Condition Chart er ore 12-31-5 
Wiring Diagram ..... Leeiiasenenexeus 12910 
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Fuses ...:.. eee aeeeeeuaee Seieeaes 


12-31-43 
RABS Module .................00- wae. 12-31-43 
RABS Sensor ..... Cenc eececesccicecces 12°81-44 
~RABS Valve ................. 00 cee eee 12-31-44 
Specifications .................0000. eres 12-31-45 
Brake Shoe — Drum ...................005- 12-02-1 
Adjustment — Rear 
Drums Installed ..................ee eee 12-02-1 
~ Drums Removed ...............0000008- 12-02-1 
_ Removal and Installation .................. 12-02-6 
Brake Shoe Replace | | 
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Drum Brakes ...............c cece ee eeee 12-02-6 
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41-01-1 
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CIOANING ioc xe cct costae wasieeae ed. uad So-eore 
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_ Charging System Check ................ 31-01-3 
Diagnosis Guides ..................000- 31-01-2 
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Removai and Installation ....... sieeve ahatetava tae 16-04-8 
bs sada otc casreeae 16-04-1 


Clutch System — Hydraulic 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 





Clutch Pilot Beannge: — 


Cleaning and Inspection ............ eeeeee. 16-01-13 
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Description and Operation ................ 36-33-1 
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_ Adding Refrigerant Oil .................. 36-33-1 
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Clutch Hub and Pulley ............ wee. 36-33-39) 
Manifold and Hose Assembly ........... 36-33-2 
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Console Assembly — | 
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_ Control Valve Body — : 

Cleaning and Inspection ................. 17-01-24 
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FON DOO 5.5, icnaecls ooene cau erweeueee 44-06-1 
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Removal and Installation ...-.........:..... 44-06-1 
DOCS x25 iad eo eha heise weeeeeeees 44-06-1 

' Door Hinge ................ ree e+. 44-06-3 

- Door Weatherstrip ....5.............05. 44-06-3 

Doors, Hood and Tailgate — | 
General Service ...... Coe een adeee 2. 44-01-1 


Door and Window Woahenip Lubricant wo... 44-01-1 
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Lock Cylinder Lubricant ................... 44-01-1 
Door Jamb Switch .................. 0. eee 32-61-4 
Door Handles, Latches and Locks oi eis eden taecs 44-11-1 
Adjustments | 
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Removal and Installation .................. 44-11-1 
Cargo Door Handles ................... 44-11-11 
Door Inside Handle .................... 44-11-11 
Door Outside Handle ............. weeeee 44-11-11 
Front Door Latch .................22025. 4411-3 
Front Side Cargo Door Latch ............ 44-11-3 
«Left Rear Door Latch ..............0.... 44-11-8 
Lock Cylinder ....................0.... 44-11-11 
Rear Side Cargo Door Latch ............ 44-11-3 
Remote Control .............. ccc ee ewes 44-11-8 
Right Rear Door Latch .................. 44-11-7 
Door Locks — Manual ................6,222. 44-11-1 
.. —~ Power ..... Rotate i fie a ere avers 44-16-1 
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DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 








Door — Sliding ...............0.0eee eee ess 44-08-1 
' Adjustments ........00.. 0... ccc eee eee eeee 44-08-1 
Removal and Installation ............... ... 44-08-3 
(GUIGO 60k. ci 2 orsedeeeaeeatee cee euseeet 44-08-3 
MINDS: oi occ eiewe weed ao tn na trncenaten 44-08-7 
SEONCW ecb cwcdescu sab abd teat aegaes ~... 44-08-6 
POUIKCE iracea erie ack aan waeee ns siieae Sniaceae 44-08-7 
Roller and Bracket ..............-. 6006. 44-08-3 
Weatherstrip .......... 0... cece eect eeee 44-08-8 
Door Trim Panels ............ aacae hae ‘sees 45-03-1 
Door Weatherstrips | 
Removal and Installation ........... -teee ee» 44-06-3 
Drain Holes ......... Baguette cues earned Arlee 
Driveshaft — Front .............02 cece ewe eee 15-67-1 
Adjustments ............... er eee 15-67-1 
Description ......... er re re ere on Ted 
Diagnosis and Testing ................+... 15-67-1 
Disassembly and Assembly ............... 15-67-2 
Removal and Installation ...............¢.. 15-67-1 
Specifications .........6.. 2.2 cece eee eee 15-67-4 
Driveshaft Service — General ee ee rr 15-60-1 
Adjustments 
Alternate In Vehicle Driveshaft Balancing 
; Procedure .............cccceteeeeees 15-60-16 
- Driveshaft Balancing ...... caesenene seeeeee 15-60-14 
Description i zg 
. Front. Driveshaft ........... sadenaeeeee. 19-00-2 
Rear Driveshaft ....................2-s 15-60-1 


Diagnosis and Testing 
Coupling Shaft/Center Bearing 


in, JMIQIINON 2c teiiria sha yeast eta es 15-60-10 
Diagnosis Guides ...............-.+0:. 15-60-13 
Driveline Angularity...................66. 15-60-6 
Driveline Vibration ............ ieeslosde se NO OOrS 

Rear Axle Companion Flange Runout 
COCK abe se ta etewate ted eeeeeeeee ce 15-60-11 
Slip Yoke Spline ..... ghel seeeestionee: 1560-11 
Two-Piece Driveshaft Service .......... >. 15-60-10 
U-Joint Phasing ...............:.5008- .. 15-60-5 
Specifications .............00 eee eee eee 15-60-18 
Driveshaft — Double Cardan-Type U-Joint. . 15-66-1 
Adjustments ............. 0. eee eee ee eens 15-66-1 
Description ..........0..eeceeeeees ee 15-66-1 
Diagnosis and Testing ...........:...0648. 15-66-1 
_ Disassembly and Assembly. ............... 15-66-1 
Removal and Installation ee ere 15-66-1 
Specifications .................--- sete cen he 15-66-3 
Driveshaft — Single Type U-Joint Leeder aveee. 15-61-1 
Adjustments ................3. RA ee 15-61-1 
DOSCIIDION: gncbd iheietia td wren edeaesiewes 15-61-1 
15-61-1 


Diagnosis and Testing ...............+.0+5- 


Disassembly and Assembly 


Snap Ring Type U-Joint .......... pasha 15-61-4 
Removal and Installation 
Driveshaft (One Piece Models) ........... 15-61-6 
‘Driveshaft/Coupling Shaft (2 Piece) etek 15-61-6 
Driveshaft (2 or 3 Piece) ................ 15-61-7 
Specifications .......... 0... eee es 15-61-10 
Driveshaft — Angularity ................... .. 15-60-6 
' — Balancing ...........6... eee. 15-60-14 
Drum Brakes — See Brakes | 
Dust and Water Leak — Diagnosis ........... 47-01-2 
Electrical Connectors .............00ceeceees 34-01-1 
Electric Horns ............ 0. ccc cece cece eens 35-80-1 
ENGING: COdCS. scausceeudetice eerie hadeen: 10-00-1 
Evaporator Core | 
Removal and Installation * 2 
SBIONCOs A asctcch denn astrssgsa tua idste stg comma 36-61-26 
E-150 — E-350 .... ccc ccc cece cece 36-65-1 
E-150 — E-350 Side Mounted ........:. 36-70-13 
~ —F-150 — F-350 ....... eee eee eee 36-61-26 
Exterior Trim Care ....... Mewaée Aveveiaeeve ce 47-01-45 


Fenders — Removal and Installation 


E-150 =+-6-350: 2.32 elas Sees 47-52-1 
F-150 — F-350 and Bronco ............... 47-30-2 
Fiberglass Rear Roof Repair ................ 46-51-1 
Fiberglass Repair — Body .................. 47-01-4 
Flasher Units — Turn Signal ................. 32-41-1 
Floor Mats — Cleaning ..................25- 45-26-2 
Removal and Installation ............ Geet 45-26-1 
Floor Pan Plugs and Grommets ......... Cee 47-01-2 
Floor Opening Cover Plate — Steering Column 
Removal and Installation .............. .i.. 13-06-7 
Folding Rear Seats .............. 0c cece ween 41-20-1 
Frame Checking Method ..:........ weeeeeees 47-01-3 
Frame Dimensions ..............0.0eeeeeees 47-52-5 
Frame Inspection ...............0e eee eee eee 47-01-3 
Frame Repair ..:........ 00.0 cece ese eee eee 47-01-3 
Front Door Window Glass and Mechanisms ... 42-04-1 
Front Driveshaft ..... Bs cl sacar betoe ave ta Sec Ee ese 15-67-1 
Front Drive Axle — Dana Models 44 and 50... 15-34-1 
_LPOUSIMONS: aids pasate g eases scene elas oe . 15-34-6 
Description and Operation ............ pas 15-34-1 
Diagnosis and Testing ...............-..-- 15-34-6 
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Description 
Front Shock Absorber .................. 14-22-1 
Front Suspension ..................200- 14-22-1 
we : = san Removal and Installation te 
pegs si Racaellan: Mica cr ee Axle Housing Pivot Bushing .............. 14-22-7 
Oils AEs gl te a ee , ~ “Front Driving Axle ........0.ccceecceeeee, 14-22-7 
Bearing Cup and Drive Pinion ay Front Shock Absorber | - 44-29-6 
INStANAION:. niiccicdeateeteaeeeetans 15-34-22 tier ee ge ee 
Deoth G Check . : 15-34-21 ETON SPN” 5 siete arisen aa orshalewee aces 14-22-1 
ee ee oe ee Aaa _ Front Stabilizer Bar ..................00- 14-22-8 
_ Differential Case ....................6. 15-34-24 i | 
Front Wheel Spindle .................... 14-22-5 
Differential Total Case End Play ........ 15-34-20 7 
Jounce Bumper ..................00 eee e 14-22-8 
_ Drive Pinion Installation ................ 15-34-20 - Radius Arm | 14-29-7 
Drive Pinion Preload Check ............ 15-34-23 phere: ee es eee ee 
Specifications ....... 0.0.0... cece eee 14-22-12 
Gear Tooth Contact Pattern Check ...... 15-34-26 ae 
Front Suspension — Twin |-Beam ............ 14-21-1 
Removal and installation .................. 15-34-6 ,... : pe 
Axle Housing Pivot Bushing 15-34-17 Adjustments 
eee es, Hee tee i Camber Adjustment Sar Mae ee ya aes 14-21-3 
‘Axle Shaft Bearing ................0508. 15-34-17 ; 7 ane 
a Description sO 
- Differential Seal ................ Be a ase 15-34-17 
nn Avia... Z 15-34-6 FIONU AXIO: c0 Seg tines ti taeweten teas’ 14-21-1 
“Stearn Knuckle ieee ae aa ae aoe 15-34-8 Front Shock Absorber ..........:........ 14-21-1 
Sp acific he me A Ce, Sate — at 5-3 4-29 Front Stabilizer Bar ..................... 14-21-3 
act ee a | Front Suspension ...............00000005 1421-1 
ari ash ig ene, eee Sire 7 Removal and Installation | 
Front Wheel Bearing ................005 15-32-2 Axle Pivot Bushings ........./.....+.4, 14-21-12 
es a ae Axle Pivot Bracket .....:....0......0000- 14-21-14 
Description and Operation ............ ..... 16-32-1 * Sambar Adiicter 14-21-11 
‘Diagnosis and Testing ......... ee Te ee 15-32-2 Ball Joints [poe Sema Gen en ete see pane es 14-21-12 
Disassembly and Assembly ........ seeeees 15-31-16 Eotifoan ANIe.ccac ee 
~ Axle Shaft 00.0.0. cccc cece esse eee 15-32-34 ee See eam A IO Weelie 
D 7 | ; Front Shock Absorber ...........0....... 14-21-4 
epth Gauge Check .................. 15-32-25 | 
Differential Case | 15-32-21 « FIOM SPING bc case ennme Sera See ne hee 14-21-3 
Gear Tooth Contact Patten ss | Front Stabilizer Bar .................... 14-21-14 
ear Tooth Contact Pattern Front Wheel Spi 3 
Check 2.0.0... ccceeeeceeeeeeeeuees 2 eh a a me 
' Pinion Bearing Preload and Final | | sa reales ee ee blesehaepinis 14-21-13 
Depth Check ..........ccccceeceeees 15-32-26 AMIS ATM .. 0... eee e ee eee eee eee ees 14-21-12 
R eee ge 7 Spindle Bushings ...... Ppdddieauess bikes 14-21-17 
emoval and Installation oe ___- Svecifi | a 
Axle Shaft ...........0.. sensi ieecuane eee ee rare ore 
_ Drive Pinion Oil Seal 00... cceeeeeee ees 15-32-15 *10" ee janment — Checks a oe. Ween 
Front Axle ooo... cree eeeceeekeedeaes 15-32-11 = whee! Bearin Pe eeonnd Sten pag 
Steering Knuckle and King Pins Le Siosa dares 15-32-7 Glesnina and ee | st A 41-01-8 
Specifications ......... 0... cee cece ee eee 15-32-36 aning p ny aad patie De Be ee 
Front End Alignment — ral aie eae twee i. ee ere ee 11-01-4 
Adjustments — Caster and Camber Dia el De 4-01-12 ' E Fc sre acs aati . oe 
ae TeBAR cc rele 14-01-16 . Except Front Drive .............5.......0.. 11-10-2 
Checks ... 14-01-12. Front Wheel Drive ...................0 eee. 11-12-2 
Diagnosis and Testing .................00. 14-01-6 i alah anit semis a 
Diagnosis Guides ...............¢....005- 14-01-6 Automatic asada | 41-12 3 
Specifications ..2....................088. 14-01-18 Dae tena ee ee a aero aenn a 
~ Steering Stops ..........0..0ceeeeees eee. 14-01-17 Front Whee A Pe HOR ae Mee 
Spindle Arm Stop Adjustments ............ 14-01-17 Eyoent Front Dave elk a 41-10-1 
Front Springs — Removal and installation a Ha IG iene ace eee ee . 
AWID-EBOAM 2.nioadeucetien ty sawed a eetees 14-01-93, Ot nee) Slease seal and Reanng | 
4-Wheel Drive : - 44-20-4 _ Replacement and Repacking 
Front Seats oe me aie gee ee 41-01-1 Except Front Wheel Drive -.............. 11-10-2 
Front Suspension —- 4-Wheel Drive... : 14-22-1 _ Front Wheel Drive ...................006 ee 
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Fuel Gauge . 
Description and Operation. ee eee 33-20-1 
Removal and Installation ........... aie 33-20-7 
Fuel Indicating System ................ w. eee. 33-20-1 
Description and Operation ..........60..06 33-20-1 
Instrument Voltage Regulator (IVR) eee 33-20-1 
Diagnosis and Testing ........2.........5- 33-20-2 
Removal and Installation .................. 33-20-7 
Special Service Tools ................. ... 33-20-10 
Fuel Selector Valve .............. cece ee eees 33-20-5 
Fuel Tank Damage ............. ccc eee eeee 33-20-4 
Fuel Tank Sending Unit ...............,..65. 33-20-1 
Description :............... Leeda hains aac 33-20-1 
Removal and Installation .................-. -33-20-7 
Fuse Links ............... ere yee ne 34-31-1 
Continuity Test.......: Siete acs Voie 34-31-2 
Disassembly and Assembly ............... 34-31-3 
Removal and Installation .................,. 3431-2 
Fuse Link — Charging System ............... 31-01-2 
JFUSG PANOlS: a5 casicasyccssutesddiecnGnsts 34-31-1 
Specifications ........... capers ears 34-31-7 
Fuses, Circuit Breakers and Fuse Links ere ee 34-31-1 
DOSCNDUON: 66.646 5i hele Sed cees eoetnead anes 34-31-1 
Diagnosis and Testing ................ ee ee 34-31-2 
_ Disassembly and Assembly ............... 34-31-3 
Removal and-Installation ..............++., 84-31-2 
Specifications ............. ei ajcite veces. 84-31-7 





Glass — Stationary 


. Butyl Type Seal .. 0... 0... cece ce cee, : 
Weatherstrip Type Seal ............6...65. 43-01-1 
- Glass — Window — See Window Glass 
~ Grille — Radiator — Removal and Installation 
E-150 — E-350 and Club Wagon .......... 47-52-1 
F-150 — F-350 and Bronco ............... 47-30-1 
JIGVW Codes 2issdacchosaunetewa i ideedien 10-00-1 


Harshness, Noise, Vibration Diagnosis ........ 18-01-1 
Hazard Flasher — Removal and Installation .. 32-41-12 
Headlamp Aim Adjustment .................. 32-03-1 


Headiamp Bulb 


Removal and Installation .....:............ 32-03-2 


-Headlamp Dimmer Switch _ 


Removal and Installation .................. 


32-03-4 
Headlamps — On-Warning Buzzer ........... 32-03-1 
Headlamp Switch ...................eeeeee- 32-03-1 
Removal and Installation ..................  32-03-3 
Headlamp System) ............ 0 cee eee eens 32-03-1 
Headlining — Removal and Installation ....:.. 45-41-1 
‘Heating System Hi-Output 
— E-150 — E-350 ..... cece eee 36-23-1 
Adjustments : 

Temperature Control Cable Sg tuseanonetos 36-23-2 
Description ................0065 Deets 36-23-1 
Diagnosis and Testing | oe 

Blower Motor Current Draw Test ......... 36-23-3 

Blower Motor Voltage Test ..........:... 36-23-2 
Removal and Installation ......... wee eeeees 3623-3 
SPSCHICANONS 56.65 .2.cwnies weiner ae Radw ss 36-23-22 

Heater and Ventilation System — | 
F-150 — F-350, F- “Super Duty and Bronco .. 36-25-1 
Adjustments 7 

Temperature Control Cable ...... Dbdews .. 36-25-5 
Description and Operation : 

Airflow Distribution ..................... 36-25-2 

Blower Control ...............0ceeeeeee 36-25-2 

Function Control Vacuum Circuit ere re 36-25-2 

Temperature Selection .................. 36-25-2 
Diagnosis and Testing 

Blower Motor Current Draw Test ......... 36-25-2 
~ Blower Motor Voltage Test :............. 36-25-2 
Removal and Installation a 

Blower Motor and Wheel ............... 36-25-15 

Blower Motor Resistor ................. 36-25-15 
~ Blower Switch .........0..........0 eae 36-25-7 

Control Assembly ...............00e eee 36-25-6 

Defroster Nozzle ...............00eeeee- 36-25-9 

Demister Nozzles and Hoses ............ 36-25-9 

Floor/Defrost Door Motor ee eee 36-25-14 

PIOOF DUCH . cu 3citiniecaivousas tweens 36-25-10 

Heater Blower Assembly ...... ‘Se ee dees. 36-25-10 

Heater Core ........ 0. cc ccc cece cae 36-25-15 

Heater Hoses ............. ccc eee e eee 36-25-16 

Heater Plenum Assembly .............. 36-25-12 

Heater Plenum Door Vacuum Motors .... 36-25-13 

Heater Plenum Doors ................. 36-25-13 

Instrument Panel ................. ‘eeeees 36-25-9 


. Outside Air Door Vacuum Motor, Crank 
and/or Door .............ccc cece cues 36-25-13 


- Panel/Defrost Door Motor .............. 36-25-13 
Temperature Control Cable .......... .... 36-25-8 
Temperature Control Cam.......... tue 36-25-9 
Vacuum Selector Valve ................. 36-25-7 

_ Specifications. ....6.6.ecctsseeee sted eds 36-25-24 
Heating System — General Service saa anecu tres 36-10-1 
Description and Operation ................. 36-10-1 
Diagnosis and Testing ..................4. 36-10-1 
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Bleeding Air From Heater Core .......... 36-10-2 
Biower Motor Current Draw Test .......... 36-10-1 
Blower Motor Voltage Test .......:....... 36-10-1 
Blower Switch Continuity Test ............. 36-10-1 
Heater Core Back-Flushing ..... rare 36-10-2 
Heater Core Leak Test ................. . 36-10-2 
Open Circuit Test ..:.....0... 0.0. eee 36-10-2 
Visual Check — Blower ................. 36-10-1 
Diagnosis Guides ..........0cccee cee eeeee 36-10-3 


Heater and/or Air Conditioning System —. 
Manual — F-150 — F-350 and Bronco — See 


Air Conditioning Heater System .......... 36-61-1 
-Heater/Air Conditioning System — E-150 — 
E-350 — See Air Conditioning System ..:.. 36-65-1 


.Heater and/or Air Conditioning System 


Side Mounted Auxiliary — E-150 — E-350 .. 36-70-1 
WOSCNDION: «2465s Sone ssc eue yh dace onde tees 36-70-1 
Diagnosis and Testing ee ee oe ee eee 36-70-4 
Removal and Installation .......:.......... 36-70-6 
Specifications ........... ccc ccc eee eee 36-70-23 
Heater Core Back-Flushing ...... neaeeeeecees GO-10-2 
Heater Core Leak Test ........ Saieid At aiauene ated 36-10-2 
Height Sensing Brake Proportioning “ve .... 12-30-1 
s DESCNPUION sca8 ta Sncceh Fite ewtdees fides 12-30-1 
Removal and Installation .................. 12-30-5 
Hinges — Door ............ 0.5... 000 eet 44-06-1 
Hinges — Lubrication — Door, Hood E 
ANG IAIGAIC .asesstiiasikerseeaensianesic 44-01-1 
Hoisting, Jacking and Towing ................ 10-04-1 
Hood and Hinges ............... cece eee eee 44-21-1 
‘Adjustments ............ 2.0.0 c ceca eee cc es 4421-1 
Removal and Installation ................-. 44-21-1 
. WACO: 6565 brik ncions See eenaaacces teas 44-21-1 
= "O00 INGE: sce s hast cdo eeeteeeeetasexs 44-21-2 
Hood Latch and Mechanism ................. 44-31-1 
.Adjustment | 
“LANCH n seb cies ever iba aia Udcewetas ewaee 44-31-1 
Remote Control Cable ..................- 44-31-2 
Removal and Installation .................. 44-31-2 
PIOUS sabi lee wineesousnecine sees eee pee e es 35-80-1 
Description and Operation .........:...... 35-80-1 
Diagnosis and Testing -................... 35-80-1 
Removal and Installation .................. 35-80-1 
Horn Relay —- Removal and Installation Seas 35-80-2 
Horn Switch — Removal. and Installation ..... 35-80-2 
Hydraulic Clutch System ......0..........06. 
‘Adjustments — Clutch/Starter 
Interlock Switch ......... 0.0.0... cee eee 
Master Cylinder Pushrod Length ae, 
Adjustment ............ 0.0... ce cece eee 16-04-2 
_ Description and Operation ......... eeeesees 16-04-1 
Diagnosis and Testing .................6-. 16-04-2 
Removal and Installation .................. 16-04-4 
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Jump Starting 


/ Lamp — Cargo .......... cece ccc cee eee eee 
Lamp — Charge Indicator ................... 33-10-1 
Lamp — Courtesy ............. 0c cece nena 32-61-4 

pbc elders aleve to beh iors Sua atecsaiens 32-61-1 


Hydraulic Power Steering Gear — 


Bendix C-300N .............c eee eee eee 13-48-1 
Hydro-Boost Brake Booster .................- 12-57-1 
Bleeding the Hydro-Boost Unit ............. 12-57-10 
Description and Operation ............... .. 12-57-1 
Diagnosis and Testing ............. a naneat ets 12-57-6 
Disassembly and Assembly ..... Sei op bora sesoae 12-57-14 
Removal and Installation ................. 12-57-11 
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Identification Codes .............. prctee aes 10-00-1 
Ignition Lock Cylinder ................ ete Ge .. 13-06-8 
, Removal and Installation | 
Functional With Key .................... 13-06-8 
. Inoperative or No Key ...............005 13-06-8 
Ignition Switch ........ 0... cece eee eee eee GOT IAT 
Adjustments .............cc cece cece cece 33-71-2 
_ Description and Operation .......... seterastes 33-71-1 
Diagnosis and Testing ......... Suameeniaen 33-71-1 
_ Removal and Installation ........... seeeees GO71-2 
Ignition Switch — Adjustment ...... ape 4.2.2. 13-06-2 
Indicator Lamp — Alternator Charging _ 
= OYSIONY -spacasa stecacotnnrd ive eh ctaneacaralasotea mire tah! 33-10-1 
~~ Indicator Lamp — Shift ..................... 33-15-1 
Instrument Cluster and Printed Circuit ........ 33-51-1 
Removal and Installation .................. 33-51-1 
Instrument Cluster Bulbs 
Removal and Installation .................. 33-51-7 
Instrument Panel'and Pad ................... 45-61-1 
Removal and Installation ........:......... 45-61-1 
Instrument Panel to Dash Wiring Harness 
Removal and Installation .................. 34-02-1 
Instrument Voltage Regulator (IVR) | 
Removal and Installation .................. 33-51-4 
2 IMNGNOF LAMDS: scasssiacienn coseturnsa eau sancdeass 32-61-1 
Removal and Installation pach ate ee arene 32-61-1 
Interior Trim ............6. ig a rane cee Mem aah den 45-01-1 
Interval Wipers ........... 0c. c cece eee eeees 35-60-1 
Jacking and Hoisting .................00062.°10-04-1 
bs eargtsadtea Sp aaieste Grater dcesdiats euneaataies 31-02-4 
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Lamp — Engine Compartment ................32-61-1 
Lamps — Headlamp ..............:.....6. . 32-03-1 
Lamps — Interior ......... Pe re eee ... 32-61-1 
Lamp — License Plate ..................... 82-21-2 
- Lamp — Map ...... Soesawees eee ew ee eeee es G2-61-1 
_ Lamps — Marker .............. 20 .c cece eeeee 32-21-1 
Lamps — Headlamps on Warning Buzzer phat * 32-03-1 
Lamps — Instrument Cluster lB ee gees eesteus 33-51-6 
Lamps — Parking .:...........0.cceeeeeeeee 32-21-1 
Lamps — Rear .......... ee ee ere 32-21-1 
Lamp — Shift Indicator .....:....0....6...... 33-15-1 
Latch and Lock — Door.................. wee. 44-11-1 
~ Latch — Hood ............ ccc ecne eee e ne 4481-1 
Latch — Seat Back ..... eeiendeeats eee » 41-25-1 
Latch — Sliding Door ....... er ee 44-08-6 
License Plate Bracket (Front) ; 
(E150 — E-350 ...........5.5.. aes eects . 47-52-3 
Lighting System General Service eRe . 32-01-1 
Description and Operation .................. 32-01-1 
Diagnosis Guides .................c.0e0e. 32-01-1 
Diagnosis and Testing .......... Bile wpe 32-01-1 
' Testing Guide ........... Cer alive ed te eas 32-01-5 
Limited-Slip Differential — Dana ....... poor 15-42-1 
Description and Operation ..... septs es Ia 
Diagnosis and Testing .................... 15-42-3 
Disassembly and Assembly ............... 15-42-4 
Removal and Installation .......... eae ategie 15-42-4 
Specifications ................... sh bebe’ .. 15-42-9 
Limited-Slip Differential — Ford .............. 15-43-1 
Description and Operation ............... ..' 15-43-1 
Diagnosis and Testing ................. ,.. 15-43-1 
Noise Acceptability ................. eee 15-43-2 | 
Disassembly and Assembly ............. .. 15-43-3 
Removal and Installation .................. 15-43-2 
Differential Case ...... B Sdoind ace Soutiiednh Mise 15-43-2 
Differential Bearings ...........:....... 15-43-10 
Specifications ................. weeweeeees 15°43-11 
Linkage — Shift Control ..................... 17-02-1 
Linkage — Steering ......... sd le ater e anaes .. 13-24-1 
Lock Cylinder Lubricant .............. een abate 44-01-1 
Lubrication Chart and Lubricant 
Specifications ...... ee ar reer aa waneaes . 10-03-1 
Lubrication Charts ......... er aieitesens o1O-O8-1 
Specifications ........ See er .+ 10-03-9 





eeepreeettneeerenny | 34-02-1 
Maintenance .............. wieeunG tinceersae’ - 10-02-1 


Main Wiring Harness 


Manual Transmission — See Transmission Manual 
Manual Transmission Key neces Button | | 
sho soreravene diene oa pteneud aaa ee eae ... 13-06-11 


and Lever 
Marker Lamps — Removal and Installation . . 32-21-1 
Master Cylinder — Dual Brake dis dale 
BIGCOING 2s Sao Core sure pees rece eee es 12-30-8 
=: (DOSCIDUON i035 o. 2s kao 54 ose tae ce hen saees 12-30-1 
DIAGNOSIS® .66cetc.akg te eworce.coedaw ee auesey s 12-30-3 
_ Disassembly and Assembly Seiden ahead ae 12-30-6 | 
OVOMIOUL ais hee iace treaties slant ates bade eee oe 12-01-20 
Removal and Installation .................. -12-30-3 
Mirrors — Inside and Outside .......:.. ..... 35-50-1 
Removal and Installation ........... se eeees 35°50-1 
Mouldings — Exterior = . 
. Removal and Installation — 
E-150 — E-350 and Club.Wagon ........ 47-52-5 
F-150 — F-350 and Bronco ............. 47-30-5 
Mouldings — Interior ...............0.e eens 45-16-1 
Removal and Installation .................. 45-16-1 
Neutral Start Switch — Adjustment ........... -17-02-1 
— Replacement ......... 17-02-2 
Noise, Vibration and Harshness —. | 
Diagnosis ............. Sasdares oebinesatetatelaneuts .. 18-01-1 
Adjustments ? | 
Brake Drum Balancing ............ eues 18-01-13 
Driveshaft Balancing ................... 18-01-13 
Description "ay ee rg 
HarshineSs ss6.2s5 otic bw has ses 18-01-2 
NOISC: .d5ciinbdencotewswnse Peocot ieee ee 18-01-1 
VIDIQUON: 4454ic0<6handeka teat ewes ee 18-01-1 
_ Diagnosis and Testing ..............--485- 18-01-3 
Engine Accessory Vibration ............. 18-01-9 | 
Match Mounting Tires ....... ore 18-01-6 
N.V.H. Tests and Operations sSaenhnuaten: 18-01-3 
Tip in Moan ............. 0p ee eee ee eee . 18-01-7 
Vehicle Vibration/Analysis Procedure ..... 18-01-4 
Oil Pressure Gauge ...............2...06. +, « 33-32-1 
_ Description and Operation ................ 33-32-1 
Diagnosis and Testing ...... Re ere ree 33-32-1 
Removal and Installation ............. Sate te 33-32-2 
Specifications .......... 0... cece e eee eee 33-32-4 


Oil Pressure Sending Unit — Gauge System .. 33-32-1 
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Paint COdGS: 66.0.251.55 tis oes Seana eaten 10-00-1 
Parking Brake ........... $2 iat aera cease ” 12-70-1 
- Gable Adjustment ...................0008. 12-70-6 
* LDOSCNDUON igvcatndeceSaienwe tke ate ae eutieee 12-70-1 
Diagnosis and Testing ................-.06. 12-70-6 
Removal and Installation .................. 12-70-9 
Specifications ...........<.. pees ...+ 12-70-18 
Parking Rear and Marker Vanes 
Removal and Installation ..........5.......  32-01-1 
Pitman Arm — Removal and Installation ...... 13-24-3 
Pivot Type Rear Door and _ 
Side Window ............. 2c cece eee eees 42-25-1 
~ - Removal and Installation ................ 42-25-1 
- Movable Glass ..................000 0: _ 42-25-1 
Weatherstrip .......... 0... eee eee 42-25-1 
Power Brake Function Test .................. 12-01-4 
Power Door Locks ...........6....00cecee ees 4416-1 
_ Description and Operation ....... ere eer 44-16-1 
Diagnosis and Testing ...................: 44-16-1 
MONK tine Gu ccnne tenet beau sens 44-16-1 
SWHGCI ic wedow.ceehenegu ead eaeeeaan 44-16-3 
Removal and Installation ) ce. * 
_ Actuator Motor ............. peer eeeees 44-16-3 
~ Control Switch ........... 0... ccc eee eee 44-16-4 
GIAY cola Wn nena acta a elee 44-16-4 
Power Steering — Fluid Level Check ......... 13-01-2 
Power Steering — Purging System of Air ..... 13-01-8 
Power Steering Gear — Cleaning and 
INSPOCHOM) 335.4. se csidev 4. ta esroee sates saned aa. 13-01-9 
Power Steering Gear — Bendix (300N 
Hydraulic) ............. 00 cece eee emis .13-48-1 
Power Steering Gear — Ford Integral ........ . 13-41-1 
Power Steering Pump Belt Check ..:......... 13-01-2 
Power Steering Pump — a 7 
Cleaning and Inspection ................... 13-01-11 
Power Steering Pump — C-ll ................ 13-53-1 
Adjustment — Belt .........2...........6. 13-53-2 
_ Cleaning and Inspection, sete eee e ees 13-01-11 
Description ......... 2.0... cece eee ee eeeee 13-53-1 
Diagnosis and Testing’ .................... 13-53-1 
Disassembly and Assembly ............... 13-53-4 
_ Removal and: Installation ..............:... 13-53-2 
Specifications .........66 0... ccc eee eee 13-53-14 
Power Steering Pump — Saginaw Selon dca Suances 13-52-1 
. Adjustment — Belt ..............0....000.8. 13-52-1 
Cleaning and Inspection ..... vs dre teeeda tat aes .. 13-01-11 
‘(DOSCHDUON. n> enters vie sas boas een dees . 13-52-1 
_ Diagnosis and Testing ............6....... 13-52-1 
_Disassembly and Assembly ................ 13-52-4 
- Removal and Installation echusdystee Ons Sai igs aes 13-52-1 
specications Sa bist Sarina aot e erate be vy... 13-52-7 


Power Steering Pump — ZF ................. 


13-57-1 
Description and Operation ................. 13-57-1 
Diagnosis and Testing .................08- 13-57-1 
Disassembly and Assembly ............... 13-57-5 
Removal and Installation 
Filter Element. 22 c.canededicde kei ec hee 13-57-5 
"PUMND G25. c0 ne eed alee oemwnalaturs rer 13-57-3 
‘Specifications ..... re eee ea renee tees 13-57-8 
Power Steering Pump Drive Belt . 
‘ FRGDIACOMONG. 6.46 neues idwaveassseenuet ox 13-53-3 
Power Steering Pump Pulley 
- Removal and Installation ae. OB . 
EGA oe potest eee neat: veeeesas 13-53-2 
Saginaw ..............0050. icing aera ard ides 13-52-2 
Power. Steering Pump Rotor Shaft Seal 
Removal and Installation — 
Gall ccoudedariusea tee sieenaaiee sone utes 13-53-3 
SAGINAW: «ick one acaateca a aor araant-aapeeaon eee 13-52-2 
Power Steering TestS .............0..000 eee 13-01-4 
Power Windows .............. te eact weeeees 42-08-1 
Removal and Installation 7 
Motor .........c.cceeeceeleceeueeess ... 42-08-5 
SWiCH ii cde duileeebiesed tectees ‘a ditveee 42-08-3 
Testing | | vs 
MOlOr TOS: cei geste cdieeetesnesaeds 42-08-2 
Switch Test .......... Serotec neta Rea ta aaa 42-08-1 
Proportioning Valve — Description oe ee 12-30-1 
Printed Circuit Board .................00 008 33-51-1 
Radio and Premium Sound System ee ree 35-01-1 
Description and Operation ............. .... 35-01-1 
RAOIO? cncia teeth aaGes tid ae wetcatilemeeus 35-01-1 
Premium Sound System ................ 36-01-1 
Diagnosis and Testing ...........5.....06. 35-01-2 
Diagnosis Guides ...............:.0000 00. 35-01-6 
Removal and Installation ............... ... 35-01-4 
Radio Speakers ................. eee eee 35-31-1 
Radio Suppression Equipment ree eee 35-01-6 
Rattle Elimination .......... 0.0.00. cece eee 47-01-2 
Rear Axle | 
Adjustments ............0 ccc cece cece eee 15-01-4 
Diagnosis and Testing | Aoatiaa weaned seat Spas 15-01-2 
‘MUBNCAUON wi0234.c400 bus sd weeomatenes «au 15-01-4 
DCAINING co as te oe ae in Gatco a Gaeta 15-01-4 
BNING 22 checirheti ce cuteecaseateeeeus 15-01-5 
NOISG ois dnardt eee dads ba Wonca Bese. aee 18-01-1 
Rear Axle Companion Flange Runout Check .. 15-01-9 
Rear Axle — Dana — Integral Carrier ........ 15-05-1 
Adjustments ........... 0... ccc cece eee ee 15-05-6 


Description and Operation ..... ‘feigeewinia 1-051 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 





Removal and Installation — 





Rear Spring Squeak ................. 


Shock Absorbers ...............0000ceee 14-31-3 
Springs ................ eee rer ee 14-31-8 
| ; Stabilizer Bar ............ 00. cece ewes 14-31-10 
_. Diagnosis and Testing .................... 15-05-6 = Specifications. .....:....... Soecteete tekehe ats 14-31-19 
Disassembly and Assembly .............. 15-05-14 Rear Wheel — - 
Depth Gauge Check .................. 15-05-26 Description ...............c cece cece eee eee 11-02-1 
Pinion Bearing Cups ........ seen sais «+. 15-05-26 Replacement ................0ceeeeeeue 11-02-3 
Removal and Installation ......... :+++++++- 15-05-6 Rear Wheel Bearing Adjustment —. 
Oil SO QM on cc esses ects ends esees 15-05-6 = Full Floating Axle ...............0..eeeeeee 11-14-1 
Real ANIC: coco idsngelcdieceaawesdewcdea et 15-05-9 | Rear Wheel Bearing and Seal — ? ; a 
Rear Axle Shaft ................ 0.00 ee. 15-05-10 = Removal and Installation ...... re weeeeae 15-01-4 
Seals and Bearings ee ee btn e eee 15-05-13 Rear Wheels, Hubs and Bearings . 
Wheel Bearing .................. +--+» 15-05-13 Full Floating Axle ...................0ceee- 11-14-1 
Specifications ..................005. «++. 15-05-35 = Semi-Floating Axle ..................0000e- 11-11-1 
Rear Axle — Ford — Integral Carrier — Regulator — Alternator Electronic ............ 31-43-1 
8.8 Inch Ring Gear ........ ibseage aac '... 15-08-1 Alternator Integral .........0....0..eeeeees 31-17-1 
Cleaning and Inspection ............. ..... 15-08-4 Rim — Maintenance ...................005- 11-01-11 
Description and Operation ...... sseeeeeeess 15-08-1 Roadability ...... si saevaReneaeeeeeenee er 19-01-1 
Disassembly and Assembly ............ ... 15-08-5 = Adjustments ........... en ee '.. 19-01-2 
Axle ........... ee eee 15-08-5 Caster Split.............. ccc e ee eee eee 19-01-4 
Axle Housing see e cence eee ees eee e ewes . 15-08-12 Centering Steering Wheel ............... 19-01-2 
Differential Runout Check ..:......... +. 15-08-11 Front Wheel Alignment ..... wieeeescescee 19-01-3 
Drive Pinion .............2...-0-- eee. 15-08-10 Steering Gear Adjustments .............. 19-01-3 
SPOCHICATIONS ¢ ai.4dSi ae chwndiwaswheeans 15-08-25 Wheel Bearing Adjustment ..... Sans cae 19-01-4 
Rear Axle — Ford — Integral Carrier — Description .......... 0... cc cece cece ew ees 19-01-1 
10.25 Inch Ring Gear .......... eeerereee 15-09-1_ Diagnosis and Testing .................55. 19-01-2 
Cleaning and Inspection ................ -». 15-09-6 —s Inspection ......... 0... cece cece e ee eee eee 19-01-4 
Disassembly and Assembly ............... 15-09-35 Brake Drag ........... Atidisonibap tates 19-01-14 
Removal and Installation Improper Loading ......... sets Aeoamaaiae 19-01-4 
Axle Housing ................200005 «++ 15-09-33 ‘Match Mounting. Tires ....... ve cnatpsiaes .. 19-01-10 
Differential Case and Drive Pinion ....... 15-09-17 - Shock Absorber:Checks ................ 19-01-12 
Differential Runout Check .............. 15-09-21 Tires ...... ba hate edt dns oper deleenaneiel tte 19-01-6 
Oil Seal and Wheel Bearing ............ 15-09-11 Specifications ........... Sate heat nas tase 19-01-14 
Specifications ...... dine nnn enero 15-09-41 Roof Marker Lamps ..................- ee 32-21-4 
Rear Axle — Lubrication .............. sees 15-01-4 Roof — Rear Fiberglass .................. .. 46-51-1 
Capacities ..... ee hiie ee wate wy ores saeeaiess iatieiarete 15-01-14 Removal and Installation 
Draining ..... gel Mah a Reid ace Wesveddssiawenae VO-OTs4 . Fiberglass Roof .......... Peer ree ee ee 46-51-3 
Filling ...... Ween W eb ewes eee e ees en ee eneenes 15-01-5 - Stationary Side Window Pee ee eT 46-51-1 
Rear Door Window Glass and Mechanisms ... 42-30-1 _ Weatherstrip ............... re ey ee 46-51-1 
Rear Door and Side Window Pivot Type ...... 42-25-1 _ Fiberglass Laminate Repair ............... 46-51-1 
Rear Lamps — Removal and Installation ...... 32-21-1 Fiberglass Roof Storage ................. , 46-51-3 
Rear Lamps ............ eee eee cece eee ene 32-21-1 Tailgate Glass Care ............. anesuaias 46-51-3 
Rear Seats — Conventional ................. 41-14-1 Trim Moulding Storage ................ .... 46-51-3 
Rear Seats Folding ..................08000-- 14-20-1 Rubber Cement Sealer ..................... . 47-01-2 
Rear Springs — Removal and Installation eee 14-31-8 | | 
Rear Suspension — Leaf Springs jotgark saueetras 14-31-1 2 | 
Adjustment a 7 | _ : 
Vehicle Lean... ccseeecesecsseeseyees MBH2 
Description on 
Rear Shock Absorber ..... aera ees ee 14-31-1 == s 
Rear Suspension ..... Va neeececeeceeesss 1431-1 Safety Standard Certification Label ........ ... 10-00-1 
Diagnosis and Testing Safety Precautions When Servicing 
... 14-31-1 Truck Tires ..... Gan chal akies eas: ee .... 11-01-2 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 





Sealers — Body 


INDEX 


Sadat cessed naetieen os 47-01-2 
Seat and Shoulder Belts ................6.6. 41-50-1 
Adjustments .............. cc cence cece eee 41-50-4 
ClOANING 22504 Sect ice eeutoinadaceweseue 41-50-9 
Description and Operation ................. 41-50-1 
ae cma ee anpne eee eee ee 41-50-9 
Major Repair ........0:......... 0. cece eee 41-50-7 . 
Damaged Anchor Plate aisle pratense aia xateciets 41-50-7 
- Removal and Installation. ...... Jatiihsunvae th 41-50-5 
Specifications ............... 0c cece ee eee 41-50-13 
Testing ...... eae SB ie aaa ies aden ee 41-50-4 
Warning System ............ sas a Rhona 41-50-1 
Seat Back Latch — Removal and 
INStANEUON ssc wdscdewnceesnanwcacdeaes taka 41-25-1 
Seat Belt Cleaning ................00c ee eeee 41-50-9 
Seat Belt Warning Buzzer and Light System ... 41-50-1 
Seats — Front .......... ccc ccc eee ee eee 41-01-1 
_ Adjustments ....... 20.0... 00. ccc cece eee 41-01-1 
Removal and Installation Sauene Cae ees 41-01-2 
: Specifications sale tins at Starts see caltivn: ac uargeas et ease toner eS 41 “01-13 
Seats — Rear Conventional 
Removal and Installation ..............2... 41 AA 
Seats — Rear Folding ...................455 41-20-1 
Adjustments .............ccc cece cece eens 41-20-1 
Description and Operation ................. 41-20- 
-Removal and Installation .................. 41-20-1 
Seat Track — Removal and installation icant ds 41-01-7 
Seat Trim — Removal and Installation ........ 41-60-1 
Seat Back ..... ccc eidseseveter ce eeecas 41-60-1 
‘Seat Cushion ............... 00 cee eee ees 41-60-1 
Shift Control Linkage 
Transmission .............00 ccc eee eee cease 17-02-1 
Adjustments ............ 00. e cee eee e eee 17-02-1 
_ Description and Operation aur de ada eee etes 17-02- 
- Diagnosis and Testing .................... 17-02-1 
- Removal and Installation ...............+.. 17-02-1 
Specifications ......... 0.06. ccc ee eee 17-02-9 
Shift Indicator Lamp .........2.....6......3. 33-15- 
Shock Absorber Checks .................05. 14-01-11 
_ Shock Absorbers — Front | 
Description <a 
4-Wheel Drive ............. 00. c cece eee 14-22-1 
Twin |-Beam ... 2... cece ee eee eee 14-21-1 
‘Removal and Installation 
4-Wheel Drive ............... cece ee eee 14-22-5 
+ IWIN GBOAM 45ic cs caqcudtusiieecesi es 14-21-4 
Shock Absorbers — Rear 
* DESCNDTION : ciésciredc cannes diuce aedadaiends 14-31-1 
Removal and Installation .................. 14-31-3 
Side Window and Rear Door — Pivot Type .... 42-25-1 
DIGING DOF si. tos ciks wath eee ee tias 44-08-1 


Spare Tire Carrier | 
Removal and Installation | | | 
E-150 — E-350 ........ 0... 2. ce eee eee 47-62-5. 


F-150 — F-350 ....... 0... cece eee eee 47-30-5 
BIGNCO sted caret esse eesed aduied 47-30-7 
SDOAKENS 3 oi hirer oheb oui iadun Meeneees 35-31-1 
DESCHDUON: 62 citi ow tdeeceetetevaseanwads 35-31-1 
Diagnosis and Testing .................05- 35-31-2 
Removal and installalion Riera enacts 35-31-1 
Speed COMUOL is cbelont coca esas 37-01-1 
Adjustments | | 
LINKAGC: sirsmakwe cit ie oie eae asiee 37-01-17 
Vacuum Dump Valve ..............008. 37-01-17 
Description and Operation ..............6.. 37-01-1 
Diagnosis and Testing .................45. 37-01-3 
Diagnosis Guides .................205. 37-01-17 
Removal and Installation : 
Actuator Cable ...................0058- 37-01-20 
Amplifier ....... david a dada seakdteau- BI-O119 
Clutch Deactivator Switch .............. 37-01-21 
Control Switches ...................2.. 37-01-17 
Ground Brush .................. seeeees 87-01-21, 
Servo (Throttle Actuator) ............... 37-01-20 
Speed Sensor .............00eceeeeeee 37-01-19 
Vacuum Dump Valve .................. 37-01-21 
Vacuum Reservoir ..............0..000- 37-01-21 
Specifications ..............00 cece eee ee J7O1-26 
Speedometer .......0.. 0... cece eee eee eee 33-02-1 
Description and Operation ................ 33-02-1 
Diagnosis and Testing ............::...... 33-02-1 
Speedometer .......... Pere ee eee. 3302-1 — 
Speedometer Accuracy Test ©............ 33-02-1 
Speedometer Cable and Core ........... 33-02-2 
Removal and Installation .................. 33-02-2 
Speedometer Core — Replace .............. 33-02-7 
Speedometer Head — Replace ............... 33-02-2 
Spindle — Removal and Installation fa 
_ 4-Wheel Drive ..........0...6........005- 14-22-5 
IWIN BOAN 6 ocist ieee et areas ewes cages 14-21-8 
Spindle Arm Stop Adjustments ..:........... 14-01-17 
Stabilizer Bar — Removal and Installation 
Front a 
4-Wheel Drive .:...... Sie keane aeoeas 14-22-8 
Twin I-Beam ............. oniuiedeaunea AAP2IaI4 
CAN fo ao a ll wee as Gatwhuks caameusc 14-31-10 
Stall Speeds — AOD, C8 ne 
NOSE Occ catego ne cee e eee eon 17-01-9 
Specifications ......................2...- 17-01-36 
Starter — Neutral Switch — Adjustment ...... 17-02-1 
Removal and Installation .................. 17-02-2 
Steering Column ............. 0c. ccc eee ee eee 13-06-1 
Adjustments ............. 0.0. ccc cece ees 13-06-1 
Description ........... 0... cle cece eee ee 13-06-1 
Diagnosis and Testing .................00% 13-06-1 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 








Steering — General Service ........... eee -13-01-1 
Adjustments — Clear Vision ............... 13-01-9 
Cleaning and Inspection (nie eetaeees Gatien IOI 
| | | ae oe Description ....... Cheon secoueseaes ..+. 13-01-1 
Disassembly and.Assembly ..... ee 13-06-12 Diagnosis and Testing ...... er ee 13-01-2 
Non-Tilting Column .............3..006. 13-06-12 Diagnosis Guides ....................+« 18-01-9 
Tilt Column .... 2... cece cece terete eens 13-06-15 =~ External Leak Check ...............5... 13-01-2 
Removal and Installation ee ries aceite 13-06-4 Fitting and O-Ring Leak Inspection ee 13-01-4 
Specifications .............. eee eee ee eens 13-06-19 Fluid Level Check ..:.........0...0.00.. 13-01-2 
Steering Column Alignment........... veseees 13-06-1 © Ford C-il Pump ...... We hn een eee he 4301-3. 
Steering Column Lock Actuator and : Ford Gear .... 0c... cece cele cece eee 2. 13-01-2 
.. Steering Wheel Lock Pin — . te * 3 _ Power Steering — Preliminary Check wees s 13-01-1 
Removal and Installation .:........... ... 13-06-7 - . Power Steering Tests ........... wee ee ee 13-01-4 
- Steering Column — Stripped Chassis 4 _- Pump Belt Check ..... ee eee .. 13-01-2 
Models ....... ee eee enw eee eee sees 13-07-1 Purging System of Air ....... etc ewe . 13-01-8 
Adjustments _ | te ' .. Saginaw Pump............ dl ade ca ew IeeOles 
_ Ignition Switch Adjustment eae SAdiicsrs 13-07-2. _ Start Up Procedure — re Overhaul _ 13-01-9 
Switch Adjustments .................56. 13-07-2 - Specifications deg ear Qrmtiera tual Bcteeeten eet - 13-01-17 
DOSCIDUON 165 id lek ses een ete pede alee ‘13-07-1 Steering Linkage’................ eww eaeveee 13-24-1 
Diagnosis and Testing ........... cease 13-07-1 Description ............... sesidvie ae Leave 13-24-1 
Disassembly and Assembly : te - Diagnosis and Testing Po ere 13-24-1 
Steering Column Flange and Locking —s— ‘Removal and Installation .................. 18-24-1 
‘Mechanism Subassembly ............ 13-07-12 Steering Pump — Power =f ‘a> ° 
_ Steering Column ................55...... 13-07-9 See Power Steering Pump ; Le - 
. Removal and Installation 7 , | Steering Spindle Arm Stops ...... 2.2.2.2... 14-01-17 
Column. Lock Actuator and Steering a _ Steering Wheel Alignment .......... eseasees 18-06-2 
- Wheel Lock PIN .s. 0.28. eceiiteees cease -13-07-6 Removal and Installation ..... veveseeceetes 13-06-3 
Ignition Lock Cylinder Assembly ...:..... 13-07-6 Stoplamp Switch — Description ............ . B2-21-1, 
Ignition Lock Drive Gear ....... eee 13-07-8 Removal and Installation ............ we eees 32-21-4 
- Steering Column .................+++...+ 13-07-3 Suspension — Front | 3 | 
'. Steering Wheel ................ ueeeees 13-07-2 | 4-Wheel Drive ............ ae eee eee 14-22-14 
Upper Shaft Bearing, Upper Flange and = ~———s“ wir |-Beam ............eeeseceeeees sna 14-21-1 
Shift Socket/Flange Extension ......... 13-07-5 Suspension — General Service ....... LB itaste 14-01-1 
Specifications ..............8.0 eee elite Be 13-07-13 Adjustments sects Res anee cietarh area ee wich gate 14-01-12 
Steering Gear — Cleaning and Inspection iste 13-01-9 . Diagnosis and Testing ...... eediaeededva. 1401-6 
_ Steering Gear Identification ............. .ses. 13-01-1 Specifications ................... Secu ees 14-01-18 
Steering Gear — Hydraulic Power — -Bendix | Serene — Rear — Leaf Springs . vets aeons 14- 31-1 
— C-300N ........... saenees Le ee ee 13-48-1 | 
Adjustments ............ Vateeeeteccsaeees 18-48-24 
Cleaning and Inspection ..........:....... | 
Description and Operation .............. ao 
Diagnosis and Testing ........... ee 
Disassembly and Assembly | 
~ Removal and Installation ........... aise ; ” a 7 
Specifications ...... paieecitaael Sass S.eeeeeee. 13-48-27 Tachometer .............. Nettie tals th atta mad .- 33-04-1 
Steering Gear — integral Power — - Ford oeaae 13-41-1 Description and Operation ................ 33-04-1 
Adjustments ......... has harere: eer .... 13-41-5 | . Diagnosis and Testing ...... secede eect ee GIO4Z 
2 AN NONICIO. c.0scic aa eeeteatieeue cee sews 13-41-5 | Removal and Installation ....... snraugenRekos ... 33-04-1 - 
- Mesh Load .................... .aeeeeee 13-41-5 Tachometer — 7.3L Diesel .................. ‘33-06-1 
Rotary Valve Centering Check ..:......... 13-41-5 Description and Operation ................. 33-06-1 
Cleaning and Inspection. .................. 13-01-9 Diagnosis and Testing .................... 33-06-1 
-Description and Operation ..... tae ee ee 13-41-1 Removal and Installation ........:......... 33-06-1 
Diagnosis and Testing ....... sessuseceeees 13-41-2 . Special Service Tools ...:....... ror ... 33-06-2 
Disassembly and Assembly ....... wie..... 18-41-6 Tailgate ................. ee eee weceess. 44-86-1 
Removal and Installation ......... weweecces 13-41-65 General Service .............. eer ye 44-01-1 
Specifications ................... w.eevee. 13-41-13... Lubrication ...... Saecrueante ot ew cece ces 4401-1. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 





Removal and Installation 


+ TAUIGAG: 50:0 2.605 cor veaean cee boesen daar 44-86-1 
_ Tailgate Handle and Control. , 3 
F-150 — F-350 2... lace eee eee 44-86-1 
Tailgate Latch and Support Cable - — 
F-150 — F-350 Pickup ........... iparanghe 44-86-1 
_ Tailgate Latch Release Handle and 7 
- Lock Release Control — Bronco .....-.. 44-86-1 
Tailgate Lock Cylinder : a 
Removal and Installation ........... See ecw ee 42-35-5 
‘Tailgate Weatherstrip a | ee ee 
Removal and Installation ...... pate tee ee 44-86-2 
Tailgate Window Mechanisms ................ 42-35-1 
MHAGIUSIMECNS °625% sate teteawaeusc tau sackaes 42-35-1 
DESCNIPUON hsiccestbisaccde tnd ie dadanx 42-35-1 
’ Removal and Installation ........../.......-42-35-1 
ASS ats wsbseeiceedia ates ere Os erat iore ahaa ed aan 42-35-1 
-. Lock Cylinder ...... 0... 0 eee ee cea: 42-35-5 
FROQUIAION esas Chena nels Seats Salat wt 42-35-3 
.Regulator Motor ..............0. 00.00. 42-35-3 
Regulator Switch se Aieeds. uly 2 seared exseeers ds 42-35-3 
, Teng 
‘Window Switch ...... 0... 00. c cece eee ee 42-35-1 
2 Window Motor .....0.0. 0... cc eee eee 42-35-1 
Tape Striping - | — ft §° ee 
Description ............6... Pere eee eae 2.2. 46-30-1 
~ Removal and Installation wkisaatemaues 1. 46-30-1 
GD AlN ook n a ecawantaueacebons sacac 26. 46-30-1 
Temperature Indicator Gauge er ee wanes. 3S-41-1 
DESCNDION: ceeds duddtiadeoticduetniesnsed 33-41-1 
Diagnosis and Testing ..............0..5.5 33°41-1 
~ Removal and Installation ................05 33-41-1 
Temperature Sending Unit a 
Removal and Installation ................... 33-41-1 
Tie Rod and Drag Link Assembly. Md 
Removal and Installation Dini wutiee Cates Gane 13-24-1 
Tilt Steering Column ................00. 08.05 13-06-1 
MNOS ncrdse Grae aintateata Sates saw ce okeand 11-01-1 
AON spies eet t hE duck bd ou elebianine Bea ees hen ae 11-01-5 
Inflation Pressures .....:......0..0000.00e- 11-01-14 
Maintenance ............-..cceceecceeeees 11-01-5 
POtatiOn. 24 seuss cece tweaks teed: 11-01-8 
Tread Wear Indicators ...............:..... 11-01-8 
DAO Srawcdneh cenewuiecoesauiae iano 11-01-2 
SOIVICE Facedotiea cine d wate hae ore 11-01-13 
DIZOS is pd wa Coe ase ute eae Seales 11-01-14 
WHOGIS' o< enceeu unde stu oeeksureieeeas 11-01-4 
Wheel Balance .......2......... 5.000000. 11-01-13 
Tire: Replacement — Precautions .............° 11-02-5 
Toe-In Checking and Adjusting sles toretan whaarne's ebaraes 14-01-16 
TOWING ese rinde Penns oidenneseOwieeeenc os ta T0044 
General Wrecker Towing Procedure meat 10-04-2 


Towing Connections — Light ees 


'. Front Wheels Off Ground ........ eeeeeeeee 10-04-4 
_ Rear Wheels Off Ground ..:.............. 10-04-11 
Traction-Lok Differential Ford er oe eer eee . 16-41-1 
Adjustments - - . ae oe 
_ + Clutch Pack Preload si kosed Gearsattieeevdes 15-41-3 
~ Description and Operation ................. 15-41-1 
Diagnosis and Testing ....:........5.0000% 15-41-2 
Disassembly and Assembly ............... 15-41-8 
Differential Case. .............0....0004. 15-41-8 
Removal and installation ee eee 15-41-8 
Specifications ......... epramais etna 15-41-8 
Transfer Case — Borg Warmer 1345 ..........-16-86-1 
DESCIIDHON: occ. d ct h ek oo ie ee den thw ee 16-86-1 
Diagnosis and Testing .......5.........05. 16-86-1 
Disassembly and Assembly ............... 16-86-2 
~ Removal and Installation. ..:............... 16-86-1 
Specifications ..... satiate ages ee 16-86-10 
‘Transfer Case — Borg Warner 13-56 Transfer 
Case — Manual Shift ............0......%. 16-81-1 
Adjustments | 
Fluid Level Check en 
Description ...........0 cc ccc eee e eee aues 16-81-1 
Diagnosis and Testing’ .................... 16-81-2 
Disassembly and Assembly | ae 
Transfer Case ....5..2...5..-06- ene 16-81-6 
~Removal and Installation —. : | 
Rear or Front Output Shaft with Fixed | 
YOKOS! 5.2.65s 63:5 tdi eaten daw’ 16-81-65 
| Shift Lever ........... cee eee eee eee ees 16-81-4 
Transfer Case ........... eo pieaetees per . 16-81-2 
| Specifications iimich bes aewacnatmGunetes ewe NOTOICe. 
Transfer Case — Borg Warner 13- 56 Transfer | 
Case — Electronic om Se ee ee re »... 16-80-1 
_ Description’ _ | ete ae 
Electronic Shift Control System Pesan 16-80-1 
Transfer Case ..... acre re uae eae . 16-80-1 
‘Diagnosis and Testing a re 
Electric Shift Operations ................ 16-80-3 
Mechanical Operations ............ re . 16-80-3 
Operation. Cc , — 
‘- Electronic Shift Control System eee 16-80-2 
Removal and Installation be 
* Control Module ...............:.......+ 16-80-8 
Electronic Shift Transfer Case bios Ba eaten - 16-80-8 
Rear or Front Output Shaft Oil Seals .... 16-80-10 . 
Specifications ............ 0. cee eee eee , 16-80-23 
Transmission — Automatic — -C6 eee kes TIIO-4 
Adjustments ............ 0c cece cece eee wees 17-10-2 
‘Align Neutral Start Switch ©........:..... 17-10-2 
Intermediate Band Adjustment ........... 17-10-2 
Vacuum Regulator Valve ..............665 17-10-2 
® DESCHONON 1g sraeierdctns eda eo ane em ee, 17-10-1 
Diagnosis and Testing ....... Ganesha AP IOrl 
Disassembly and Assembly .......... sured A701 
- Control Valve Body .........-.-.4..+--- 17-10-14 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 


~On Vehicle Service ° 





Extension Housing Gasket ............. 17-09-49 
| Manual Lever Seal .......... Se neeeeeee 17-09-57 
- a Se et _ Parking Mechanism .......... naadiedes: VE7O9-D0 
Front Pump cence eens Pete e eee eens 17-10-19 Valve Body and Intermediate. Re 
Governor ......... Dette e ene e eee eens 17-10-17 Band Servo ..............-s-e03 ee. 17-09-51 
One-Way Clutch caienies seme eawata . 17-10-24 Removal and Installation aoa a 
Transmission ......... paveunaes (eee eceee 17- 10- 11 Transmission bee 3 Be ta Barer eee 17-09-41 
Lubricant Capacities .........+.-..seeeees 17-10-28 Special Service Tools ..............-. we. 17-09-141 
Removal.and Installation .................- 17-10-5 | ‘Specifications _ ar a a 
Control Valve Body ‘ ve fe pace tea ica poe cine 17-10-8 Fluid Capacity eueaanee sas : ey  47-09-141 
Extension Housing ........-..++++++++. 17-10-10 “Installation of Cooling Lines ..... ere 17-09-141 
Governor ........-2seese sees Regrets 17-10-10 installation of Transmission .... veeeeeee 17-09-1414 
Transmission ..........-.-- ames ss es «+++ 17-10-5 Transmission — Automatic Overdrive’ ......... .17-20-1 
Specifications .......... nas seen veeeey 17-10-28 Adjustments ..............0..005. aatebecase 17-20-3. 
Transmission — Automatic — E4OD...... oe 17-09-1 Throttle Valve (TV) Control Cable ee 
Assembly of Subassemblies ......... +++ 17-09-1385 Adjustment «2.0.0.2... 020k ee 17-20-38 
Cleaning and Inspection ea TV Gable Adjustment with Engine Off ...... . 17-20-4 
Case re we eae ee eee ger tebe teense : 17- -09- 139 - TV Control Pressure Check and Adjustment | 
Converter and Oil Cooler............. . 17-09-1400 with Engine On ......... ceeeeewedevetve 17-20-67 
Forward, Direct, Intermediate, Overdrive, Description ................- re ert 
Coast and Reverse Clutches ........ 17-09-139 - Diagnosis and Testing ......... wes csetecee 17-202. 
Oil Cooler Tube Leakage ...............17-09-140 Shift Trouble Diagnosis ..... Eanes aves 17-20-2 
One-Way Clutches ..........-. teeeees 17-09-1839 "Disassembly and Assembly .............. 17-20-16 
Output Shaft rere ee hE at a er cangi nk se aeine: ane ate wala 17-09-139 Governor FER En Te ee ete ee _ 17-20-22 aa 
Planetary Carriers. ........ aeeee (+++ 17-09-1839 Valve Body .......- saeseteabsee elas ee | 47-20-31. 
Tibet Bearings secuaqienawetemsiiess 17-09-140 Transmission ............ veeseleaciees 17-20-16 
Transmission .......-+++++--++++++5++ 17-09-138 | bricant Capacity .............66. pester 17-01-36 
Transmission Fluid Drain and Refill ..... 17-09°140 Removal and Installation ........... seve ates 17-206 
Valve Bodies .......... Deriesatesnegs WM OP199 Control Valve Body .............- aetese 17-20-8 
Condition/Cause = _ Extension Housing .............. etoase tia 17-20-13, 
Etectrical NAONOSS: cesta aes Wee ~ Extension Housing Bushing ............: '17-20- “13, 
Description a ae oe aes Extension Housing Bushing and a a 
__E40D Automatic Transmission ........ ue 17-09-2, SPGAR SBAl heli ccd vce euete a 17-20-13 
Diagnosis and Testing 7 ' -. Extension Housing Sed) ee rete .. 47-20-13 . 
General Diagnosis and Testing ........ +. 17-08-7 Governor .......0cccc cece eee e eens ... 17-20-14 
Disassembly and Assembly - 7 _ Neutral Start Switch. ......0........62.,17-20-16 
Center Support ...........20--++5++++ 17-09-116 Transmission ..... eee Wipiie awe s . 17-20-6 » 
Coast Clutch Cylinder Assembly ....... 17-09-102 Specifications .............. ere wee. 17-20-47 © 
_ Extension Housing ............. tenes » 17-09-135 Transmission = Automatic — General Service . 17-01-1 
Forward Carrier Lee ee ee ee Poe a 17-09-129 Cleaning and Inspection ee oot rea ae 17-01-24: 
Forward Clutch Assembly ............. 17-09-124 _ Diagnosis and Testing ..............:... 17-01-2 
Forward Hub and Ring Gear ....... eee + 17-09-116 Identification .............cceeceeeeeeees 1701-2 
Input Shell ..........+.-- pene pone 17-09-130 Removal and Installation ......... ceceeees 17-01-18 
Intermediate Brake Drum Pa aes 17-09-18 Fluid Cooler Lines ................. we. 17-01-24 
Intermediate/Overdrive nee? _ Vacuum Diaphragm — C6 ...... er 17-01-18 
Assembly ..... aia ea ea rig a ‘17-09-112 Specifications ......0... 6.00 eee e eee waee. 17-01-36. 
Overdrive Ring Gear and Center Shaft . Transmission — Automatic — Fluid a ; 
Assembly ......... vette ee eeen seen 17-09-107 Capacities ....... COG rere eetseecs 17-01-36 
A) oe 17-09-97 Drain and Refill ..............006. seaaree 17-01-18 © 
Reverse Clutch Piston .............-., 1709-134 Eiuig Level Check .........0000005: eeeaee 17-01-3 
Reverse One-Way Clutch ............- 17-09-132 High or Low Fluid Level ......... census 17-01-4 
Reverse Planet Carrier ...............- 17-09-131 + BASsmission — Automatic — Identification .... 17-01-2 — 
Selective Snap Rings ene tab eemes pte des 17-09-122 Transmission — Automatic — Linkage | 
Specifications ....:...-..0+ see eet eee 17-09-122 Adjustments .........0...000eeee veeeeess 17-02-1 
Stack Up Clearance Specifications ecee ' 17-09-128 | | —— a 
Subassemblies ...........-.+.+.-se0-- _ 17-09-97 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 








F-150 — F-250 and Bronco _ Luhedecacuia kes 16-23-4 
SIM LOVGl” so nk exde ase eee tate eat 16-23-5 
Transmission .............0 0 cece eee e eens 16-23-1 
: Specifications Gh ec NG aes a, Gh alated Oe eich 16-23-12 
. Transmission — Automatic — Tests ee Transmission — Manual Mazda M50D _ ~ 
Air Pressure Checks . Five-Speed Manual Overdrive Transmission .. _ 16-20-1 
AOD .... 1. ieee eee eee eee eeeeecee 17-01-14 Cleaning and Inspection . | | 
_. WG ikon eohat gushes asain ce wesa nein: 17-01-14 Ball Bearing Inspection | Aira uate Sa eameag nae 16-20-21 
Linkage Check ..2....0. 0.0... cece eee e ewes 17-01-2 CIGANING 2esccatotaueas Sole awenes oeeteees 16-20-20 
Accelerator Linkage ..............00000- 17-01-2 General Inspection ....................-. 16-20-20 
Kickdown Linkage (Except AOD) ......... 17-01-2 Transmission ............. cece seen eens 16-20-24 
Manual Linkage ................6...008. 1701-3 ‘DOSCNDUON 2.cdiic ioc ited atu d dn eee asi! 16-20-1 
Throttle Valve Linkage — AOD .......:.. 17-01-2 Diagnosis and Testing ................0.008- _ 16-20- 1 
Control Pressure Test —— AOD .............. 17-01-7 Disassembly and Assembly 
Control Pressure Test — C6 ............... 17-01-6 Transmission ...............: cece eee ees 16-20-4 
Engine Vacuum Pressure ..-.............° 17-01-6 Identification ........... died whey eesewas aes 16-20-1 
~ Vacuum Pump Method .................. 17-01-7 Removal and Installation ...........2.....5.. 16-20-2 
Diagnosis Guides ......................- 17-01-16 Special Service Tools ...................2.. 16-20-35 
Engine Idle Speed Check ........e0000000. 17-01-6 Specifications ............ cece eee eee 16-20-34 
Fluid Cooler Flow Check ................-. 17-01-4 Subassemblies — _ | 
Fluid Leakage Checks ...............0005- 17-01-4 — Countershaft ......0.0... 0.0... ccc cece eens 16-20-16 
Governor CheckS ...... 62... cece cece ees 17-01-9 INPGU SNAG i/o G cadens enka es Soe eae 16-20-12 
ROD ioeciig cane nde eeeaeae seen es 17-01-10 Output Shaft ......... 2.) 0... eee cece eee , 16-20-13 
CG x cence trdaati case saunders AT-Oe Reverse Idler Gear Shaft ................. 16-20-17 
Shift Points ONO CK ae vend ewadtinanaaeeen 17-01-10 Top Cover ...... ccc ccc ccc cee eee ee 16-20-18 
BODY isch ful Gis poe a ee a iene ae 17-01-11 Transmission — Manual S5-42ZF Model | 
CO teeter ta Haden ce eee 17-01-10 Adjustments _ 
Slall 1eSts -siccnhvsssine tes wer ountenssset: 17-01-9 Tapered Roller Bearing Preload Ape saeue 16-34-25 
.Vacuum Diaphragm Test — (C6) dil ddoaite cine AAO,” DESCHDUON 55 doo 5. ded ted nh osc Seow BSE Phere e es 16-34-2 
Vacuum Supply Test — (C6) ....:....../... 17-01-7 Diagnosis and Testing. ........... veceececeee 16°34-3 

Transmission Codes ................eecee0es 10-00-1 Disassembly and Assembly So 

Transmission — Manual — General Service ... 16-10-1 Transmission ...........0cccceeeeeeeeees 16-34-10 
Cleaning and Inspection .................. 16-10-2 Subassemblies | 
‘Description — Identification................. 16-10-1 . Countershaft ............. 0c cee eee eee 16-34-53 
DIAQNOSIS isceeesks cram ueehG see raceles 16-10-1 Input Shaft .......... 0... cece eee cece 16°34-52 
OPOCIICALIONG 5:2 senso te stata Pan orean ens 16-10-8  Mainshaft ............0 0... cee eee 16-34-37 

Transmission — Manual — Identification ...... 16-10-1 Shift Ralls: c6..02vecadeads9s beewheae cede 16-34-30 

Transmission — Manual — Key Release -. / Shift Tower Assembly ...........-. 0522506: 16-34-28 
Button and Lever — Removal Transmission Front Case ................- 16-34-32 

' and Installation .............. aE eee .. 13-06-11 Transmission Rear Case .............ecee 16-34-31 

Transmission — Manual — Lubricant a a Inspection : — 
Capacities ...... 0.0... ccc cece eee cece ence 16-10-8 Synchronizer Ring/Synchronizer Body: 

Transmission — Manual — Borg-Warner | . Wear Check ............ 0.0 cece cee cece 16-34-27 
T-18 Four-Speed ................:....+.:.-.- 16-23-1 . Removal and Installation | 
DESCNDUON hc:.5acncidaion haere Seawater 16-23-1 Rear Oil Seal — 4x2 Transmissions sae dese = 16-34-6 
Diagnosis and Testing ....... b hienbrat sce aeaitaueee 16-23-1 Rear Oil Seal — 4x4 and F-Super ue 

Disassembly and Assembly — . Transmissions .............ccceeeececee 16-34-7 
_ Subassemblies ..................0 0008. 16-23-8 — Transmission (4x2) ............000ee seca 16-34-3 
- Countershaft Gear .......5........... 16-23-9 Transmission (4x4) ......... 0. ccc cee wees 16-34-4 
Gear Shift Housing .................. 16-23-10 Specifications ............. 2. cece e eee eee 16-34-54 
 “OUIDUD SNA ico ecer ter esetiaiwanses 16-23-8 Trim — Interior — General Service ........... 45-O1-1 
Reverse Idler Gear... ss... eee ee, 16-23-10 Cleaning .............ccccceeeeeee ceases 45-01-1 
Transmission (......... 0.0. cee eee eee 16-23-6 PADNCS is cck feast cae setae Gutetacans 45-01-1 
Removal and Installation | Lap Shoulder Safety Belt Webbing .......... 45-01-2 
Crossmember ......:........cceecceeces 16-23-4 Simulated Woodgrain, Plastic, Vinyl, - 
F-1 50 — F-250 (4x2) adieeedendiy eaten aalatnaest - and Leather | | 45-01-2 


eseese#ees#eestcg@eee#see##eeeeee8 8 @ @a 
4 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 





T (Cont’d.) 


Door — Removal and 





Trim Panel — 


Installation ..... re eee a 45-03-1 
Trim Panel — Interior | —— 
Removal and Installation sb seitoreuaauee = Leica eats 45-11-1 
Trim — Seat ...... 0. cc el ee ee c eee eee 41-60-1 
“Turn Signal and Hazard Flasher .............. 32-41-1 
Description and Operation ................. 32-41-1 
- Diagnosis and Testing ..................6.. S2-41-1 
Removal and Installation ................ .. 32-41-10 
Flasher Unit .......... Gia Gcna tee 8 aso 32-41-12 
Switch Assembly ........ ee eae 32- 41-10 


U-Joints — Description 


All MOGGIS:. 523s. ciscenkes ie aihedneeec eee e es 15-61-1 

Bronco — Rear and F-350 (4xa) Front ...... 15-66-1 
U-Joint — Removal and Installation 

All Models ........... 0... c cc cece eee eens 15-61-1 

Bronco — Rear and F-350 (4x4) Front ...... 15-66-1 
U-Joint Phasing ............... cece eee eee 15-60-5 
Upper and Lower Ball Joint Inspection .....:. 14-01-10 





Vacuum Brake Booster — 


Single Diaphragm .............. 0. cee eee 12-50-1 
Adjustments —_ 
PUSI ROG o2ssxe ttt eaten cease eee 12-50-1 
DOSCIDUON s2sc4idasSynuiconiesenesceaes 12-50-1 
Diagnosis and Testing .................... 12-50-1 
Removal and Installation ........... se Sates 12-50-2 
Specifications ...............-..5- weeeeees 12-50-5 
Vacuum Brake Booster — 
Tandem Diaphragm — Dash Mounted 
(BONCIX) 9.5 csc ed vane. oe eee ees e cee eee 12-52-1 
Adjustments . | 
PUSH ROG? oi3s.ec.eseweiens oust eess 12-52-1 
Description .......... 0.0. cce eee eee e eee 12-52-1 
Diagnosis and Testing .................... 12-52-1 
Removal and Installation .................. 12-52-1 
Specifications ............. eee eee eee ee eee » 12-52-5 
Vacuum Pump — Brake Booster — . 
7.3L Diesel Engine .............cncee cease 12-56-1 


Vacuum Diaphragm — C6 Automatic Transmission — 
Removal and installation 17-01-18 


Vehicle Certification Labels .......... ert . 10-00-1 
Vehicle Data ......... Vitae wud aera abe 10-00-3 
Vehicle Identification Number (VIN) ....... «+. 10-00-1 
Vehicle Lean Checks ....:.......... LG dvi ctas 14-01-11. 
COMCGHON ci veccs ais da ndesesee eeenen 14-01-17 
Vent Window Mechanism —- 
Removal and Installation ...............46.. 42-15-1 
Vibration Diagnosis ..........0 00.0... eee 18-01-1 
Vinyl Insert Moulding Care ............. wees 47-01-56 
Water Leaks — Diagnosis ................... 47-01-2 
Weatherstrip — Tailgate .....0........... 0008. —44-92-1 
Weatherstrips — Door— Removal and 
Installation ............... ee eee 44-06-3 
‘Wheels — Balancing ........ foaeessanees eer 11-01-13 
— Maintenance ..................05- ~ 11-01-4 
Wheels and Tires ............ er ere Ss ira daat ibe 11-02-1 
Description ............ Sided acbewecwiee TORT 
Diagnosis and Testing ...... Pett aneaaag ees _ 11-02-1 
New Vehicle Break-In .........0...---.006- 11-02-1 
Removal and Installation .................. 11-02-1 
Specifications .............. ec cee ee eee eee, 11-02-7 
Wheel and Tire — General Service ........... 11-01-1 
Adjustments ................08. Se cant Gee 11-01-3 
Diagnosis and Testing ere rere weaees 11-01-3 
Maintenance ............ ee denene seeeeee 11-01-4 
SOIOW 55a eee kare sere ere .. 11-01-2 
Specifications. ..... coats er areneees . 11-01-14 
Wheel and Tire Sizes and = | 
Inflation Pressures .......... ree ree 2. 11-01-14 
Wheel and Tire Checking _ | 
Procedure .............ce ce eeee eeeweecess 11-01-3 
Wheel Cylinder — Brake — Overhaul ....... . 12- 01-20 
Wheel Hubs and Bearings — Front | 
(Except Front Drive) ..... nb Marsbuneeuees 11-10-1 
Adjustments ....... L Shoiene eee eae, VISIO 
Description ................. sbsleate nae ola ye 11-10-1 
Removal and Installation Re ee ee ree rae 11-10-2 
Specifications ........... 0. cece cece ee eens 11-10-4 
Wheel Hubs and Bearings — Front Wheel Drive 
Adjustments ..............000cc cece eeeees 11-12-2 
Description ......... eee ee eT Sake 11-12-1 
Disassembly and Assembly .............. ~~ 11-12-5 
Front Wheel Drive ................00 eee 11-12-1 
Removal and Installation .................. 11-12-3 
Specifications ........... 0. cece cee eens 11-12-7 
Wheel Hubs and Bearings — Rear Dana | 
Full Floating Axle ........... Le Edna s ee MIATA AT 
Adjustments ................-- eee sacbene 11-14-1 
Description ............. ae ee weeeaee 11-14-1 
Disassembly and Assembly ............. . 2. 11-14-1 
Specifications 11-14-7 


. 
eeeseseseeses#*#e*ees8gceseses8eececeeseee#hHeeee#s#e8eest esr @ 6 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


INDEX 





Wheel Hubs and Bearings — Rear 3 
(Semi-Floating Axle) ........ Pee eee Games 11-11-1 
Description ................006- Yaad ade ca areca 11-11-1 
Removal and Installation ................ se. 11-11-1 

Wheel Torque Limits ........... 00.0... eee ee 11-01-14 

Wheelbase Codes ............ 0... ccc eee eee eee 10-00-1 

Windnoise Diagnosis ..................0000: 47-01-2 

Window Glass — Stationary 
' Butyl Tape Seal — Removal and Installation 

Side Window ................ Ceeeere ee '43-11-5 
_ Windshield .......... 0... 00... 0. cece eee 43-11-1 
Sealing Leaks ............. re ween e 43-11-56 
Weatherstrip Type Seal ................... 43-01-1 
Removal and Installation’ © me - 

_ -Back Window ..................4.. eee. 43-01-1 | 
‘Rear Window ................ aoueaauees 43-01-2 
Side Window ............... Sela aan 43-01-2 

Window Glass and Mechanism 3 | 
General Service ............. eles wevees 42-01-1 
Lubrication ................085 aeeqneinatats es 42-01-1 

Window Glass and Mechanisms — — | 
Front: DOOM 2.2114 i0s+censonetavesh sé acisare 42-04-1 
Adjustments ........ seca nate eihaensahe ats 42-04-1 
Removal and Installation ......... eeeeecees 42-04-2 
Door Glass 2220s rete eee ces 42-04-2 
Belt Weatherstrip .........5......04.. .. 42-04-4 

_ Window Regulator °............2... «+++ 42-04-4 

Real D00l ve csinceicsaiosacuabiacaneedas 42-30-1 

Window Mechanisms — Tailgate ......:...... 42-35-1 

Windows — Power .............. ee aang 42-08-1 

Window — Rear Door and Side-Pivot Type’ 
Removal and Installation .................. 42-25-1 

Windows — Vent — | | : 
Removal and Installation ....../........... 42-15-1 


Window Weatherstrip — Lubrication 


5 wane ara 44-01-1 
Windshield — Removal and Installation ....... 43-11-1 
Windshield Washers ..............020cceeees  35-70-1 
Adjustment — Washer Nozzle ............. 35-70-3 
Description and Operation ..... ere er 35-70-1 
“Diagnosis and Testing .................55: 35-70-1 
Diagnosis Guides ................ tied 35-70-2 
Washer Pump Current Draw Test......... 35-70-1 
-Removal and Installation .................. 35-70-3 
VOWS: dn. cee hears enue eas Ore ere re 35-70-4 
Motor, Seal and Impeller .......... waeeee 3D°10-3 
Reservoir.and Motor ..:................ 35-70-3 
Windshield Wipers — Electric ees eee ee ree 35-60-1 
Adjustments ............... cece cece eees 35-60-11 
- Description and Operation | | 
Interval Wipers .............. cc cece eee 35-60-1 
Standard Wipers ..............0.0.0e eee 35-60-1 
Cleaning and Inspection ................. 35-60-16 
Diagnosis and Testing .................... 35-60-4 
Disassembly and Assembly .............. 35-60-16 
~ Removal and Installation ......./......... 35-60-12 
Specifications ............. 000k cece eee 35-60-20 
Windshield Wiper Interval Governor | 
Removal and Installation ......... reside ... 35-60-15 
NOS 2 chet emcee iemac ame nated wee eee eee 35°60-11 
Windshield Wiper Linkage 
Removal and Installation ........... ecu tet 35-60-15 
Wiper Arm ang Blade — Adjustment ........ 35-60-11 
— Replacement Listens 35-60-15 
Wiper Motor 
Current Draw Test ................5..4... 35-60-9 
Removal and Installation ................. 35-60-12 
Wiper/Washer Switch 
Continuity Test ...... det aheratann a pueeateiaess 35-60-10 
-Removal and Installation........... ere 35-60-15 
Wiring Harness — Main ......... dul dladoaioetuie 34-02-1 
Wiring Harness — Instrument | | a 
Removal and Installation ........... ba eatain i .. 34-02-1 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


We Want To Hear From You! 


Do you have any suggestions for improving this publication? 
FOR EXAMPLE... 
e Did you find any errors? | 
Ifyes; Manual_. =-=—=S Ss s«Colume___————s— Page 


e Were any subjects not covered? 
(f yes; Please describe. 


e Were any sections confusing or hard to understand? 


[fyes; Manual... Volume_________ Page 
Please comment: | 
~e@ Could you quickly find what you needed? Yes No 


USS CSTO INS Sa 


e Tell us who you are: 
Name 
Address 
Position. === CCCs‘; Company 


{t is most helpful if you would enclose a copy of each page. marked with your 
suggestions. 


4/23/86 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


